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Declaration for the Record of Decision (ROD)
lonia City Landfill

A. SITE NAME AND LOCATION

lonia City Landfill
lonia, Michigan

B. STATEMENT OF BASIS AND PURPOSE

This decision document presents the remedial action selected by U.S. EPA for the lonia
City Landfill site in lonia, Michigan. U.S. EPA selects this remedial action in
accordance with the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), and, to the extent practicable with the National
Contingency Plan (NCP). The decisions here are based on information in the
administrative record for this site.

The State of Michigan is not expected to concur with the selected remedy.

C. ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the site, if not addressed
by implementing the response actions selected by U.S. EPA in this ROD, may present
an imminent and substantial endangerment to human health, welfare, or the
environment.

"~ D. DESCRIPTION OF THE SELECTED REMEDY

The objectives of the response actions approved for this site are to protect public
health, welfare and the environment and to comply with applicable federal and s.tate
laws. The remedy outlines specific actions to address ground-water contamination.

The major components of the selected remedy include:

. Continued operation of the existing pump and treat system
. Monitored natural attenuation/long-term monitoring, and
. Institutional controls

E. STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with
federal and state applicable or relevant and appropriate requirements that are iegally
applicable or relevant and appropriate to the remedial action, and is cost effective. This
remedy utilizes permanent solutions and alternative treatment technologies, to the
maximum extent practicable. It does satisfy the statutory preference for treatment that



reduces toxicity, mobility, or volume through treatment as a principal element through
the continued operation of the existing pump and treat system.

Because this remedy will result in hazardous substances remaining on site at levels
preventing unlimited exposure and unrestricted use after the remedial action has taken
place, the five-year review requirement applies to this action.

F. DATA CERTIFICATION CHECKLIST

The following information is in the Decision Summary section of this ROD. Additional
information is in the administrative record file for this site.

NN SNNAN

Chemicals of concemn (COCs) and their respective concentrations
Baseline risk represented by the COCs

Cleanup levels established for COCs and the basis for the levels

Current and future land and ground-water use assumptions used in the
baseline risk assessment and ROD

Land and ground-water use that will be available at the site as a result of
the selected remedy :

Estimated capital, operation and maintenance (O&M), and total present
worth costs; discount rate; and the number of years over which the remedy
cost estimates are projected

Decisive factor(s) that led to selecting the remedy (i.e., describe how the
selected remedy provides the best balance of tradeoffs with respect to the
balancing and modifying criteria)
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William E. Muno, Date '
Superfund Division Dir&ctor
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RECORD OF DECISION SUMMARY
IONIA CITY LANDFILL
CERCLIS ID: MID 980 794 416

A. SITE NAME, LOCATION, AND BRIEF DESCRIPTION

The former lonia City Landfill is located in lonia County, Michigan. The site, which is
owned by the City of lonia, is situated on approximately 20 acres of land located within
the floodplain of the Grand River. The landfill is zoned "light industrial,” and is bounded
by Cleveland Street to the west, the Grand River to the south, a mixed residential and
light commercial area to the north, and to the east by a tributary to the Grand River
known as the Kanouse Drain and a wetland. See Figure 1.

B. SITE HISTORY AND ENFORCEMENT ACTIVITIES

The City of lonia owned and operated the landfill as a disposal site for municipal and
industrial wastes from the mid-to-late 1950's until it was closed in 1968 or 1969. During
the operating life of the landfill, both industrial wastes and municipal and commercial
wastes were received by the landfill. In October 1965, an explosion occurred during the
burning of wastes, resulting in the death of a waste hauler. In 1966, the Michigan
Department of Natural Resources (MDNR) classified the site an open dump. Aithough
the landfill was closed, additional wastes continued to be disposed of at the site through
the 1970's.

During June, 1981, representatives from the MDNR and the city addressed the
immediate site problems. During this period approximately 100 drums containing both
liquid and solid material were excavated from Area A. Of the estimated 100 drums
approximately 10 drums were sampled. Analyses indicated that the drum contents
were representative of paint thinners and industrial solvents (trichloroethylene,
methylene chloride, styrene, toluene, and xylene). The city placed snow fences around
the excavated drums to prevent personal contact with the materials.

From 1981 to 1987, the U.S. EPA and MDNR performed several sampling events in an
attempt to determine drum contents, possible surface water and sediment
contamination, and possible groundwater contamination. In November 1981, the two
closest municipal wells, located more than a mile from the site, were tested for 1,1
dichloroethane, 1,2 dichloroethylene, methyl chloroform, toluene, and trichloroethylene.
None of these compounds were detected in either well sample. In addition, samples
from wells serving the Michigan Reformatory and the Riverside Correctional Facility,
located along the Grand River approximately one mile downstream from the landfill,
were analyzed for halogenated and non-halogenated volatile hydrocarbons, and again
no compounds were detected.

The site was proposed for placement on the NPL on December 30, 1982 and was
finally listed on September 8, 1983.



In 1984, the City of lonia, pursuant to the terms of an administrative order, conducted
the following activities at the site: 1) secured the site by constructing a fence around
Area A; 2) removed and disposed of exposed drums in Area A; and 3) placed a clay
rich cap over the area where drums were removed to reduce infiltration of precipitation.
In June 1985, additional exposed drums were removed, a security fence was installed
and warning signs were posted.

in 1986, U.S. EPA entered into an agreement with two PRPs to conduct a Remedial
Investigation / Feasibility Study (RI/FS). The RI/FS began in 1987 and was completed
in 1989. At that time, EPA determined that the point source of contamination (buried
drums, bulk wastes, and contaminated soil) and the contaminated groundwater required
cleanup.

A record of decision was signed on September 29, 1989 which called for:

. In-situ vitrification (ISV) of the defined point source area and an adjacent
margin of saféty zone;

. fencing the site to restrict access;

. placement of at least 3 monitoring wells in the shallow A-1 aquifer
immediately downgradient of the point source area;

. institutional controls to restrict the use of the site;

. upgrading the landfill cover and repairing the side slopes, as needed,
followed by revegetation to minimize future erosion and insure integrity of
the landfill cap.

In 1991, 18 PRPs signed a consent decree to implement ISV. In 1992, an engineering-
scale treatability study was undertaken to further characterize the source area and
verify the suitability of site soils and waste materials to the technology.

In 1992, the point source area was prepared for ISV. All intact drums containing liquids
were removed and transported off-site for disposal. Some drums were damaged during
the removal and their contents were spilied into the soils of the point source excavation
area. Remaining waste materials, including drum fragments and soils, were distributed
evenly through the point source area to facilitate in-situ vitrification (ISV) treatment at
the full-scale level. Following recompaction, a clay layer and a geomembrane were
placed over the excavated point source area in early 1993.

In late 1993, ISV was bench-scale tested and operational issues were encountered.
These operational issues and resulting delays, ongoing evaluation of performance data
and design modifications to the singie full-scale operational unit extended the
beginning of the project into Spring 1994, well beyond the planned completion date.
Practical application of the ISV technology to contaminated sites became questionable
during this period. Groundwater continued to be monitored and it was found that
groundwater quality immediately downgradient of the point source area continued to
deteriorate significantly, most likely as a result of the site preparation work conducted in
1992.
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U.S. EPA and MDEQ expressed concern about the potential impact of groundwater
contamination on the Grand River. In a letter to the PRPs dated April 18, 1994, the
U.S. EPA determined that current conditions at the site, attributed to releases from the
point source area in the shallow groundwater aquifer, may have presented an imminent
and substantial endangerment to the environment. Moreover, U.S. EPA concluded that
measures should be taken to contain the contaminant plume and insure protection of
the Grand River. Therefore, on October 24, 1994, U.S. EPA entered into an
Administrative Order with the PRPs to implement a soil removal action. This Order
called for the excavation and off-site disposal of impacted soil and wastes.

in late 1994, pursuant to an EPA Administrative Order, the PRPs conducted a removal
action for the point source where approximately 12,267 tons of waste material and
contaminated soils were excavated, transported off-site, and disposed of at a RCRA-
approved, CERCLA-compliant facility. Clean sand obtained from an off-site source was
used to backfill the excavation and an 18-inch cap composed of clay/clay-rich material
was placed over the sand backfill. In Spring 1995, site restoration was completed with
the application of top soil and perennial seed mixture suitable to the climate of the
region. This action removed the known point source for the site which has eliminated
the need for ISV, or any other soil remedy for the site.

On June 13, 1995, the U.S. EPA approved another removal action to contain
groundwater which called for the implementation of a groundwater pump and treat
system for obtaining hydraulic control and treating the impacted groundwater, as
defined by the 500 pg/l isocontour, for volatile organic chemicals (VOCs). This removal
action was implemented to prevent the migration of hazardous substances at
unacceptable levels in groundwater toward the Grand River. U.S. EPA concluded that
if groundwater was allowed to remain uncontrolled, it may have constituted an
imminent and substantial endangerment to human health and the environment.

In May 1999, the City of lonia granted a wastewater discharge permit to the lonia City
Landfill PRP group for the discharge of the treated effluent from the groundwater
treatment system to the City of lonia’s publicly owned treatment works (POTW). In that
same month, the pump and treat system was turned on and treated groundwater was
discharged to the City of lonia through piping connected to the City’s sanitary sewer
along Cleveland Street.

In March 2000, recovery well number 3 was taken off line and replaced with a new
recovery well (RW-3A) in a new location in the southwest portion of Area A between the
fence and recreational trail. New electromagnetic flow meters were also installed on
the three influent lines so that flow rates can be adequately monitored. Recovery wells
1 and 2 are presently capable of maintaining a flow rate of 3 to 8 gallons per minute
(gpm) each while recovery well 3A is capable of pumping at a rate of 5 to 14 gpm.
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To date, the treatment system has been operating with no exceedances of discharge
parameters to the POTW. However, the system is periodically down due to iron fouling
problems. The use of new materials and equipment are being explored to correct or
minimize this problem.

C. COMMUNITY PARTICIPATION

All pertinent documents related to the site can be found in the information repository
established at the Hall Fowler Memorial Library, Michigan Room, 126 W. Main Street,
lonia, Michigan. Administrative records have also been established at the Hall Fowler
Memorial Library and the U.S. EPA Records Center, 77 W. Jackson Blvd., Chicago,
Illinois.

Until 1998, MDNR was the lead agency in the implementation of community
involvement activities at the site through a multi-site cooperative agreement with the
U.S. EPA. EPA functioned as a support agency when requested by MDNR.

MDNR coordinated and monitored the RI/FS kick-off meeting in August of 1984,
attended by approximately 30 people. In February 1986, the Region announced that it
had issued an administrative order to the Mitchell Corp and the A.O. Smith Corp to
investigate the potential migration of hazardous substances from the landfill and to
determine remedies for the site. 1986. There was a public comment period on the
order from February 20 to March 12, 1986. The FS report and the Proposed Plan on
the point source cleanup alternatives were made available for public comment from
August 25, 1989 to September 18, 1989. A public meeting was held on August 31,
1989 at the lonia City Hall to answer questions and accept comments from interested
parties. There were no written comments received. Two oral comments were received
during the public meeting. There was limited interest in the site at this time; only three
or four residents attended the public meeting. MDNR sent regular progress reports to
residents and city officials.

In July of 1999, U.S. EPA conducted a series of one-on-one meetings with lonia area
residents and officials to discuss community concerns regarding the on-going
investigation of the lonia City Landfill site. The comments and concerns were
documented in the final Community Involvement Plan dated December 1999.

U.S. EPA issued a Proposed Plan in June 2000, to inform the community of the
proposed final groundwater remedy for the site. The community was informed of a
public comment period and a public meeting via the Proposed Plan fact sheet and an
advertisement in the Sentinel Standard on July 9, 2000. On July 26, 2000, U.S. EPA
sponsored a public meeting at lonia City Hall to explain the proposed remedy, answer
questions and receive public comments. Citizens, along with federal, state and local
government officials, were in attendance. No public comments were received during
the meeting and most of the community interest revolved around potential
redevelopment of the property. Concerns over when exactly information was available
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in the information repository led U.S. EPA to extend the public comment period through
August 30, 2000. An advertisement announcing this extension ran in the Sentinel
Standard on August 11, 2000. A request for an extension to the public comment period
was received just before August 11, 2000 and was granted. An advertisement
announcing this extension of the public comment period through September 7, 2000
ran in the Sentinel Standard on August 25, 2000. Only a few comments were received
on the U.S. EPA Proposed Plan during the total 60 day public comment period.

A summary of public comments and U.S. EPA's responses are in Appendix A.

D. SCOPE AND ROLE OF RESPONSE ACTION

The 1989 ROD only addressed the source and soil contamination component at the
lonia City Landfill. This is the final remedy for groundwater at this site. Previous source
removal and control actions were completed in 1994 and were successful in removing
leaking drums and contaminated soil from Area A. A pump and treat system began
capturing and treating groundwater in May 1999 as an interim action and will be
monitored and/or optimized to ensure containment and treatment of that portion of the
plume with VOC concentrations above 500 ug/L.

U.S. EPA has already selected the remedy for the source and soil component of the
site. The 1989 ROD called for the implementation of In-Situ Vitrification (ISV) of the
defined point source area and an adjacent margin of safety zone along with installation
of additional monitoring wells, site fencing and institutional controls. As mentioned
previously, ISV was never implemented, and in 1992 the point source area was
excavated and all intact drums containing liquids and impacted soil were removed and
transported off-site for disposal. During preparation activities for ISV, some drums
were damaged during their removal and their contents were spilled into the soils of the
point source excavation area. Other waste materials were removed in 1994. Fencing
and additional monitoring wells were installed and institutional controls to prohibit
installation of drinking water wells were implemented. These actions addressed the
point source area which was the subject of the 1989 ROD, and have eliminated the
need for further soil remediation.

This ROD addresses the contamination of the groundwater aquifer. Contaminant
concentrations currently in the groundwater exceed the U.S. EPA's acceptable risk
range. This final response action for groundwater addresses the principal remaining
threat at the site through the containment/treatment of contaminated groundwater in the
aquifer.

E. SITE CHARACTERISTICS

The site consists of an older fill area (Area A of Figure 1) in the northern portion, and a
later fill area (Area B of Figure 1) in the southern portion of the site. The two areas are
divided by the right-of-way of the Chesapeake and Ohio Railroad, also referred to as
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the Pere Marquette Railroad. The railroad tracks were removed in 1987 and this is now
a recreational path for walking and bicycle riding. The site is generally flat and has a
thin grassy cover, with wooded areas along the banks of the Kanouse Drain, an
intermittent tributary, and the Grand River. Area A is enclosed by a chain link fence,
topped with two strands of barbed wire and has an entrance gate to Cleveland Street.
Warning signs are posted around Area A. Area B is not fenced.

The site is situated within the Grand River valley. The landfill is surrounded by relatively
steep slopes on its northeast, east and southeast sides. There is also a steep slope on
the west side of Cleveland Street which drops down approximately 10 to 15 feet to
farmland. The landfill and surrounding areas are relatively flat.

Based on site investigations, two primary types of contamination releases exist: 1)
runoff to the drainage ditch and to the Grand River; and 2) percolation of leachate from
the landfill to the shallow aquifer beneath the site. Analytical results indicate the
presence of inorganics in both the Kanouse Drain and the Grand River and organics
and inorganics in the shallow aquifer beneath the site.

Sampling of the shallow aquifer, referred to as the A1 aquifer, indicated that several
volatile organic chemicals and metals are present downgradient of the point source
area.

No organic contaminants were detected in the ambient air samples at concentrations
exceeding the OSHA permissible exposure limit or Michigan Department of
Environmental Quality criteria.

During the RI, two separate trenching activities at the landfill were conducted. The first
trenching event consisted of ten excavations throughout Areas A and B. The second
trenching event consisted of fourteen excavations within Area A. The purpose of the
investigations were to define and characterize the landfill mass. During trenching
activities it was determined that the waste material remaining in Area A consists of both
industrial and municipal wastes. The industrial waste consisted mainly of paint sludge,
various organic materials, spent oils, and solvents. Municipal wastes were located in
both Areas A and B and consisted mainly of miscellaneous municipal trash, concrete,
fiberglass, construction and plant debris, and miscellaneous household garbage. The
depths at which the wastes were buried in the landfill vary. Throughout Areas A and B,
waste was found to be located at depths ranging from 0.5 feet to 16 feet. A bottom
clay-like layer appeared to exist beneath the waste, based upon visual inspection
during the trenching activities.

Site Geology

In the landfill area, the Grand River valley is approximately three-quarters of a mile wide
and trends east to west. The river valley is bordered on the north and south by bluffs
composed of medium textured glacial till in the form of end moraines. The end moraine
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located north and south of the landfill is oriented in a general north-south direction, and
is cut by the Grand River valley.

The surficial deposits in the lonia Landfill area consist of Pleistocene epoch deposits
from the most recent glaciation event, the Wisconsinian. The deposits include
unconsolidated, unstratified clastic sediments from the glaciers and unconsolidated
stratified gravel, sand and clay deposited by glacial streams and in glacial lakes. The
deposits within the landfill include fill materials, an alluvial clay layer, a sand and gravel
aquifer (A-1) and an underlying clay layer (CL-1).

During the R, fill materials were encountered from ground surface to a depth of
approximately eight feet. Fill materials include sand and gravel, cinders, glass, wood
chips, bricks and similar debris. The fill materials were usually dry. Beneath the fill
materials, a sandy clay layer of varying thickness (depending on location) was
encountered. The layer is usually described as moist and black, containing roots, and
is known as the “alluvial” layer. The presence or absence of this clay layer in various
locations of the landfill is an important geologic and hydrogeologic feature.

Underlying the alluvial layer is a layer of sand and pebbles. This layer varies in
thickness and is known as the A-1 aquifer. 'In some limited areas of the landfill, the
sand and gravel of the A-1 aquifer also includes cobbles and boulders. Groundwater in
the layer is typically encountered at approximately 15 feet below ground surface.
Underlying the A-1 aquifer is a hard, tight, dense layer of glacial till, known as the CL-1
layer. The CL-1 layer is a confining unit that separates the A-1 aquifer and an
underlying sand and gravel aquifer identified as the A-2 aquifer. The till is clayey to silty
to sandy and is usually encountered 25 to 30 feet below ground surface. Underlying
the A-2 aquifer is a plastic clay to clayey silt unit known as the CL-2 confining layer.

The thickness and basal extent of the CL-2 layer has not been defined.

Site Hydrogeology

Groundwater in the vicinity of the lonia City Landfill flows through permeable glacial
deposits in the shallow zone (generally less than 150 feet deep) and through permeable
bedrock fractures and joints at greater depths. The three local aquifers can be
identified as being the glacial aquifers, the Saginaw Aquifer and the Marshall Aquifer.

In addition, there is a permeable zone between the Saginaw and Marshall Aquifers
where groundwater of usable quality and quantity has been encountered. This zone is
in the highly fractured upper member of the Bayport Limestone and is the source for
many area water wells.

The discharge zones for the glacial aquifers in the lonia area are primarily the Grand
River and other perennial streams. In addition, groundwater levels are affected by
evapotranspiration in the wetland and swampy areas. The bedrock aquifers (Saginaw,
Marshall, and locally existing Bayport) have no natural discharge zones in the area.
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The groundwater in the glacial aquifers is recharged by precipitation and snowmeit
along the Grand River floodplain and in the bordering uplands. Recharge also occurs
along the Grand River as bank storage during flood periods. The bedrock aquifers are
recharged in similar fashion at distant outcrop areas and other aquifer access points
(rivers, lakes, fracture zones, etc.) remote from the site. Some recharge may be
occurring in the bedrock aquifers from the glacial deposits. However, the probability
and possible extent of such recharge is not well understood.

Habitat and Wildlife

Ecological habitat types are identified based on a qualitative field survey that was
conducted by the PRPs on October 1 and 2, 1998, and information obtained from the
National Wetland Inventory (NWI) of the U.S. Fish and Wildlife Service (USFWS,
1999). See Figure 2.

Three wetland areas have been identified on or adjacent to the site. The first wetland
area is located within a small depression located in the northeast corner of the landfill,
along the Kanouse Drain. This small depression area may be periodically inundated
with water following periods of heavy rainfall (ATSDR, 1995), and is identified as a
semi-permanent, intermittently flooded, open water palustrine wetland. The second
wetland area is identified along the eastern border of Area A, adjacent to the Kanouse
Drain. This wetland area is designated as a seasonally flooded, palustrine forested
wetland, which is dominated by broad-leaved deciduous trees. The third wetiand area
identified is a temporarily flooded, palustrine-forested wetland, also dominated by
broad-leaved deciduous trees. This wetland area is identified along the southern
border of Area B, adjacent to the Grand River, and may be flooded periodically by the
Grand River.

Generally, plant communities observed at the site appeared to be vigorous and healthy
(normal plant structure, no visual evidence of stress). The growth habits (size,
presence of seeds and flowering bodies, and plant density) of the plant communities
observed at the site appeared to be normal. Vegetation observed at the site showed no
obvious sign of stunted growth or unusual growth patterns. In addition, the overall
diversity or species-richness observed within each plant community was indicative of
normal plant community succession. In areas with chronically-stressed plant
communities, overall plant diversity is often low with only more tolerant plant species
being present. Depending upon the length of time that the land has been undisturbed,
the resident vegetation of the site is in various stages of the successional process from
sparse weedy, invasive herbs and grasses through stages of shrub-dominance,
ultimately developing a characteristic "old-field" interspersion of mixed-age trees,
shrubs, and grasses.

The plant communities present at the site are expected to provide sufficient cover,
food, reproductive habitat, and other resources needed to support a diverse wildlife
community. The plant communities are likely to host both permanent and migratory
wildlife species found throughout southwest Michigan. Bird and mammal species
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observed at the site include: morning dove, American robin, black-capped chickadee,
house sparrow, European starling, American crow, blue jay, northern cardinal, common
flicker, raccoon, beaver, white-tailed deer and eastern cottontail.

Surface Water Contamination

The lonia City Landfill is bordered on two sides by fresh water surface streams. The
landfill is bordered on the east by the Kanouse Drain and wetland and on the south by
the Grand River. The Kanouse Drain and wetland is ephemeral except for a small
portion of the drain located a few meters upstream of the Kanouse Drain and wetland-
Grand River confluence. The Kanouse Drain is a man-made ditch which serves as a
drainage way for storm-water runoff from areas north of the former lonia City Landfill
site.

Originating in Jackson County, Michigan, the Grand River has a total drainage area of
2,840 square miles (USGS, 1993) and discharges into Lake Michigan at Grand Haven,
in the central area of Western Michigan. Near the landfill, the river is approximately 185
feet wide and 12 feet deep. The Grand River and the Kanouse Drain are State-
protected surface water bodies. There have been disagreements between the PRPs
and the MDEQ over whether the Kanouse Drain is a state-protected surface water
body. As defined in MDEQ's Part 4 Water Quality Standards “surface waters of the
state” means all of the following, but does not include drainage ways and ponds used
solely for wastewater conveyance, treatment, or control;

. the Great Lakes and their connecting water.

. all inland lakes

. rivers

. streams

. impoundments

. open drains, and

. other surface bodies of water within the confines of the state.

The Kanouse Drain was constructed in the 1920's to deal with surface water/storm
water run off. The drain currently collects approximately one-third of the City of lonia’s
storm water run off and is not used, nor was it constructed solely for the conveyance of
wastewater. Given this information and the definition in Part 4, U.S. EPA agrees with
MDEQ's assertion that the Kanouse Drain is a protected surface water body. The
PRPs have not disagreed that the Grand River is state-protected water body.

Surface water sampling was conducted in March 1987 to determine whether
contamination had occurred as a result of surface water run-off, air transport, or shallow
subsurface migration from the lonia City Landfill. N-nitrosdiphenylamine was the only
organic compound identified above its detection limit of 10 ug/l. The semi-volatile
compound was identified in one of the Grand River samples adjacent to the site at a
concentration of 26 pg/l.
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All samples had consistently higher values for calcium, magnesium, and sodium than
the upgradient Grand River sample. However, the highest values were generally
observed in the upstream drainage ditch samples.

Calcium, magnesium, and sodium were identified in the upgradient Grand River sample
at levels of 75,000, 20,800, and 13,000 pg/l, respectively. Silver was also observed in
this sample at its detection limit of 10 pg/l.

The three Grand River samples obtained adjacent to or downstream of the site
contained calcium, magnesium and sodium at levels ranging from 82,500 to 92,400
Hg/l, 21,800 to 24,900 ug/l and 14,200 to 17,400 ug/l, respectively. Cadmium was also
observed in two of the samples at concentrations of 9 and 10 pg/i.

The upstream Kanouse Drain samples contained calcium and sodium at concentration
ranges of 104,000 to 122,000 ug/l and 75,100 to 80,000 ug/l, respectively. Potassium
was observed in these samples at concentrations ranging from 5,550 to 5,900 ug/l, and
lead was observed in sample 025-03 at a concentration of 36 pg/l.

The Kanouse Drain samples which were taken adjacent to the site contained calcium at
levels ranging from 100,000 to 124,000 ug/l.

In May 1982 the U.S. EPA collected surface water and sediment samples from the
Kanaouse Drain. Analytical results of the surface water samples indicated that organic
contaminants appeared to be present. Samples were taken at four stations in the
Kanouse Drain. Stations | and Il were due east of the source area, Station Ill was near
the recreational trail, and Station |V was where the drain meets the Grand River.
Methylene chloride was detected at Stations |, {l, and Il at concentrations of 11, 11, ‘
and 10 pg/l, respectively. At Station Ill, 1,1 dichloroethane was detected at 13 ug/l, 1,2
dichloroethylene was detected at 42 ug/l, and vinyl chloride was detected at 23 ug/l.
1,2-Dichloroethylene was also detected at Station |V at 14 pg/l. Of the metals, only
iron, lead and manganese exceeded U.S. EPA water quality criteria.

Ground-water Contamination

A VOC plume is presently discharging from the landfill to the Grand River; however, no
evidence of adverse impacts to the river and sediments has been identified.

The types of VOCs present and their concentrations are greatest near the former
source area and are significantly reduced as the plume migrates downgradient and
eventually discharges to the river. Mixing and dilution of the groundwater, as well as
advection, dispersion and retardation factors strongly influence the concentration of the
VOC plume, but cannot account for the fewer types of VOCs found near the river.
Microbiological populations in the A-1 aquifer may be actively transforming the VOC
plume prior to discharge to the Grand River, and continue to transform the VOCs after
entering the river.
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A summary of groundwater samples collected from August 1992 through June 1995 is
shown in Table 1.

Table 1 - Summary of Groundwater VOC Samples
Maximum Maximum
Contaminant Concentration Concentration
1992 - 1995 (ug/l) 1999 (ug/)

Vinyl Chloride 190 640**
Chloroethane 1,400 Not Detected
Methylene Chloride 93,000 Not Detected
1,1-Dichloroethene 83 2
1,1-Dichloroethane 1,400 260
cis-1,2-Dichloroethene 5,600 3,400"
1,1,1-Trichloroethane 410 340
Trichloroethene 8,200 7,400*
Toluene 640 3

* Found in PMW-1 near previously excavated source area
** Found in PZ-18D at southwest corner of Area A and just downgradient from the
previously excavated source area

A detailed analysis of groundwater contaminant trends was submitted by the PRPs in
January 2000, and can be found in the Administrative Record. Trichloroethene,

cis-1,2 dichloroethene, and viny! chioride are discussed in detail below. The locations
of the various monitoring wells are shown in Figure 4. Figure 5 shows the distribution of
Total VOCs in groundwater.

Trichloroethene

Results of the trend analysis for trichloroethene (TCE) indicate that concentrations in
PMW-1 are increasing slightly, while concentrations in PMW-5 and PMW-2 are
decreasing slightly. A correlation between groundwater elevation fluctuations and
concentrations can be seen only in PMW-2. PMW-1, PMW-2 and PMW-5 are all
located in the immediate vicinity of the former point-source area.

Results of the trend analysis for TCE indicate a trend of decreasing concentrations in

the areas of PZ-21S, PZ-21D, PMW-3, PMW-4 and PZ-18S. No correlation between
groundwater elevation fluctuations and concentrations of TCE is apparent in any well
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exhibiting a decreasing trend. OW-21 analysis indicates a stable trend over its
sampling history. PMW-3 and PMW-4 are in the immediate area of the former point-
source. OW-21, PZ-21S and PZ-21D are located in the southeast portion of Area A
just west of the Kanouse Drain. PZ-18S is located in the southwest portion of Area A
just north of the recreational trail.

Analytical data indicate TCE was detected in OW-18 and OW-19 during two sampling
events at concentrations of 32 ug/l and 20 pg/l for OW-18 and 170 pg/l and 135 pg/l in
OW-19. However, two data points are insufficient for further trend analysis. Both OW-
18 and OW-19 are located south of the former source area and just north of the
recreational trail. Analytical data for all other sample points, farther south in Area B,
west of Cleveland Street and near the Grand River, did not indicate concentrations of
TCE above the method detection limit.

In summary, TCE is still detected in its highest concentrations near the previously
excavated point-source area and tend to decrease downgradient of the point-source
area, with no detection of TCE near the Grand River. TCE was found at 180 ug/L in
well PZ-21 which is between the former point source area and the Kanouse Drain. TCE
was not detected in PZ-22 which is on the other side of the Kanouse Drain. Figure 6
shows the concentrations of TCE in February 1999 before the pump and treat system
was operational. :

cis-1,2 Dichloroethene

Results of the trend analysis prepared by the PRPs for cis-1,2 dichloroethene (cis-1,2
DCE) indicate a trend of increasing concentrations in the areas of MW-8, PMW-4, PZ-
18D, PZ-18S and PZ-19S. A correlation between concentrations of cis-1,2 DCE and
fluctuations in groundwater elevation is apparent in MW-8, PMW-4 and PZ-19S. No
correlation between fluctuations of groundwater elevation and concentrations of cis-1,2
DCE is apparent in PZ-18S and PZ-18D. MW-8 is located downgradient, south of the
former point-source area. PZ-18D and PZ-18S are located southwest of the former
point-source area, just north of the recreational trail. PZ-19S is located due south of the
former point-source area. PMW-4 is located just northwest of the former point-source
area.

Results of the trend analysis for cis-1,2 DCE indicate a generally steady trend of
concentrations in MW-7R, PMW-1, PZ-20D, PZ-21D and PZ-21S. No correlation
between fluctuations in groundwater elevation and concentrations of cis-1,2 DCE is
apparent in any well with a steady trend. PZ-21S and PZ-21D are located southeast of
the former point source area, just west of the Kanouse Drain ditch along the eastern
site border. MW-7R is located just southwest of the intersection of the recreational trail
with Cleveland Street. PZ-20D is located in the northern portion of Area B of the site.

Results of the trend analysis for cis-1,2 DCE indicate a decreasing trend in the areas of
PMW-2, PMW-3, PMW-5 MW-4, MW-15, OW-21 and OW-22. PMW-5 and PMW-2
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each had the results from one sample event flagged by the laboratory due to the
presence of cis-1,2 DCE in the quality control blank. A likely correlation between
groundwater elevation fluctuations and concentrations of cis-1,2 DCE is apparent in
OW-21 and PMW-5. No correlation between groundwater elevation fluctuations and
concentrations of cis-1,2 DCE is apparent in PMW-2, OW-22, PMW-3, MW-15 and
MW-4. PMW-2, PMW-3 and PMW-5 are located in the immediate area of the former
point-source area. OW-21 and OW-22 are located in the southeast portion of Area A of
the site. MW-4 is located in the northeast portion of Area B, of the site, while MW-15 is
located to the far southwest of the site.

Analytical results for OW-18 indicate the presence of cis-1,2 DCE at concentrations of
120 pg/l and 62 pg/l on two separate occasions. Analytical data for OW-19 indicate the
presence of cis-1,2 DCE at concentrations of 66 ug/l and 68 ug/l during two sample
events. Results for OW-20 indicate concentrations of cis-1,2 DCE at 5 pg/l during two
sample events. However, two data points are insufficient for further trend analysis.
Analytical data for OW-23 indicate concentrations of cis-1,2 DCE at 335 pg/l during one
sample event. Analytical results for PZ-23 reported concentrations of cis-1,2 DCE at 6
Hg/l during one sample event. However, one data point is insufficient for further trend
analysis. Analytical results for all other sample points did not indicate concentrations of
cis-1,2 DCE above the laboratory detection limit.

Iin summary, cis-1,2 DCE is detected in its highest concentrations just slightly
downgradient of the former point-source area and tends to decrease farther
downgradient of the point-source area. Low levels of cis-1,2 DCE, (6 ug/l) was found
at MW-15, but drop off to non-detect just a little farther downgradient near the Grand
River. Cis-1,2 DCE was found at 27 ug/l at MW-13R where the Kanouse Drain enters
the Grand River. Figure 7 shows the concentrations of c¢is-1,2 DCE in February 1999
before the pump and treat system was operational.

Vinyl Chloride

Results of the trend analysis for vinyl chloride indicate a trend of increasing
concentrations in the areas of OW-22, PZ-18S, PMW-1, MW-4 and PZ-18D. A
correlation between groundwater elevation fluctuations and concentrations of vinyl
chloride is apparent only in OW-22. PZ-18S is located in the southwest portion of Area
A, northeast of the intersection of the recreational trail with Cleveland Street. MW-4 is
located in the northeast corner of Area B. PZ-18D is in Area A just northeast of the
intersection of the recreational trail with Cleveland Street. PMW-1 is located in the
immediate area of the former point-source.

Results of the trend analysis for vinyl chloride indicate a trend of generally steady
concentrations in the areas of MW-7R and MW-10R. No correlation between
groundwater elevation fluctuations and concentrations of vinyl chloride is apparent.
MW-10R is located near the southwest corner of Area B and is slightly west of
Cleveland Street. MW-7R is located just slightly southwest of the intersection of the
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recreational trail with Cleveland Street.

Results of the trend analysis for vinyl chloride indicate a trend of decreasing
concentrations in the areas of MW-13R, PZ-21S, PZ-21D, PZ-19S, MW-15, OW-21 and
PZ-20D. A correlation between groundwater elevation fluctuations and concentrations
of vinyl chioride is only apparent in OW-21. OW-21, PZ-21S and PZ-21D are located in
the southeast portion of Area A near the Kanouse Drain. PZ-20D is located in the
northwest corner of Area B, east of Cleveland Street. PZ-19S is located in Area A just
north of the recreational trail. MW-13R is located in the extreme southeast corner of
Area B just north of the Grand River. MW-15 is located far to the southwest of the site,
west of Cleveland Street.

Laboratory analytical data indicate the presence of vinyl chloride during one sample
event in MW-8 at 2 ug/l, in OW-18 at 75 ug/l and at 160 pg/l in OW-23. However, one
data point is insufficient for further trend analysis. Analytical results for all other sample
points did not indicate concentrations of vinyl chloride above the method detection limit.

In summary, vinyl chloride is detected in its highest concentrations just slightly
downgradient of the former point-source area and tends to decrease farther
downgradient of the point-source area like cis-1,2 DCE. However vinyl chloride
concentrations are much lower than cis-1,2 DCE. Low levels of vinyl chloride, 3 ug/l at
MW-15, are found nearest the Grand River. Vinyl Chloride was found at 6 pg/l at MW-
13R where the Kanouse Drain enters the Grand River. Figure 8 shows the
concentrations of vinyl chloride in February 1999 before the pump and treat system was
operational.

Point Source Investigation, Evaluation and Removal

A point source investigation was performed by the PRPs at the lonia City Landfill to
identify the waste quantities, locations, components, contaminants, and compositions.
The investigation consisted of several activities including the following:

On-site subsurface soil sampling,
Magnetometer survey,
Trenching, and

Clay cap analysis.

Additional activities associated with the point source included:

. ISV evaluation and site preparation, and
. Point source removal.
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Magnetometer Survey

A magnetometer survey was conducted at the lonia City Landfill during the week of
March 3, 1987. The purpose of the survey was to locate possible areas of buried
ferrous metals within the boundaries of the landfill.

The magnetometer survey was performed over the entire landfill, with total magnetic
field and gradient measurements being collected every twenty-five feet along north-
south survey lines. Further delineation of selected anomalies was provided by
collecting measurements at twelve and one-half foot intervals.

Interpretation of the data indicated that the largest anomaly occurred in the north-
central portion of Area B and was coincident with the largest magnetic gradients. Large
gradients also were recorded toward the railroad track, but many of the high values in
this area corresponded to metal debris at the surface. Another large anomaly occurred
near the margin of the landfill in the northern portion of Area A.

Eight of the ten trenches contained municipal/ commercial/construction trash, including
metal debris (rebar, wire, etc.) which apparently generated the magnetic anomalies.
Drums were discovered within two of the trenches located in Area A. Consequently, the
magnetometer data generated from the northern portion of Area A were further
evaluated to define the limits of the magnetic anomalies.

Trenching

Trenching activities at the lonia City Landfill were conducted during two separate
events. The first trenching event, which consisted of ten excavations throughout Areas
A and B, occurred during the week of April 29, 1987. The second trenching event
occurred during the week of November 16, 1987 and consisted of fourteen excavations
within Area A. The purpose of the investigations was to define and characterize the
landfill mass.

First Trenching Event

Preliminary trenching locations were based upon the results of the magnetometer
survey, a review of aerial photographs, and a visual survey of surface features. Six
trenches were excavated in Area B and four trenches in Area A. Materials exhumed
from the Area B trenches consisted of municipal/facility debris; no chemical or
hazardous waste was encountered. Likewise, two of four Area A trenches contained
debris characteristic of a municipal landfill. However, the two trenches located near the
north boundary of the landfill mass contained drums.

Second Trenching Event

The second trenching event was performed during the week of November 16, 1987, to
further delineate boundaries of drummed waste within Area A.
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Using the horizontal boundary data from the geophysical evaluation, a series of
trenches were excavated in the northern portion of Area A to locate the west, south,
and southeast boundaries of the drum waste. A total of fourteen (14) trenches were
investigated during the second event. The trenches located at the horizontal
boundaries were excavated to the vertical limits of the drum deposits. The length of the
trenches ranged from 15 to 50 feet. Additional shallow trenches were excavated within
the estimated interior of the drum deposit area in order to confirm the presence of
drums between the boundary trenches. The depth of excavation for these trenches was
only to the top of the drum deposit.

The majority of the drums encountered were in a badly deteriorated condition and were
partially full or empty with the waste having intermixed with the surrounding sandy soil.
The wastes observed were primarily solid materials such as paint residue/sludges, gel
thickener, and resins. Several intact drums containing liquids were excavated towards
the western limits of the trench.

Generally, the containers were encountered below a clay-like cover layer ranging in
thickness from 2-3 feet. The maijority of the containers were 55 gallon steel drums
which appeared to be placed randomiy within a trench oriented in an east-west
direction. The drums, intermixed with a sandy soil, ranged in depth from 2-10 feet.

Some drums were broken and the contaminated liquid contents were released to the
excavation pit and the groundwater during the removal process. The exhumed drums
and associated wastes were placed back into the trench and recompacted with the
backhoe bucket. The clay-like cover which was initially segregated during the
excavation process was placed over the backfilled trench.

Cap Investigation

The analysis of the landfill cap was conducted May 27-28, 1987. The purpose of this
investigation was to determine the extent and physical characteristics of the existing
cap.

The results of the field observation of the Landfill Clay Cap Investigation indicated two
types of cover. The first type, characterized by a clay rich texture, was very localized
and existed only on top of the buried drum trench in Area A. The second type of
sediment is also characterized by its texture; however, this material ranged from a silty
sand to a gravely sand.

A summary of observations and conclusions of the landfill cover in 1989 are as follows:

. Area A was grass covered, except for the drum area, which was covered
with a two (2) foot layer of clay.

. The majority of the landfill mass associated with Area B was also covered
with vegetation; however, there were pedestrian and vehicular roads that
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were bare (unvegetated) which could result in the generation of dust
during dry windy conditions and/or the exposure of waste mass due to
degradation of the soil cover.

. Debris was exposed along the east and south slopes of Area B.
Waste Characterization

The point source investigation resulted in a more complete characterization of the lonia
City Landfill. The magnetometer survey, although successful in determining the areas
which exhibited buried metals, did not differentiate buried drums from other types of
metals. However, the trenching activities were successful in delineating the boundaries
of buried wastes. Furthermore, analyses of samples obtained from the trenches
allowed the areas to be chemically classified.

The trenching activities were successful in delineating the boundaries of the landfill
area, thus estimating the types and quantities of buried wastes. Based upon the results
of the trenching activities it was determined that the buried wastes at the lonia City
Landfill consisted of both industrial wastes and non-industrial (municipal) wastes. From
measurements obtained from the trenching logs, it was estimated that approximately
335,975 cubic yards of total waste were located at the landfill. Of that total,
approximately 4,881 cubic yards consisted of industrial waste (i.e. the point source),
while the remaining (331,094 cubic yards) consisted of municipal and commercial
debris.

Based on the trench logs, Area A contained an estimated 146,383 cubic yards of waste.
Of that total approximately 4,881 cubic yards consisted of the drum waste within the
trench discovered along the northern perimeter of the landfill mass. The material in this
trench consisted of 55 gallon steel drums, dried paint sludges, various organic
materials, and sand. The western end of the trench also contained solvent filled drums.
Additionally, three non-intact drums, observed towards the eastern limits of the area
during the initial trenching, contained a liquid material. The remaining 141,502 cubic
yards apparently consisted of municipal and commercial debris. The analytical data
indicate that the organic contaminants are confined to the drum trench.

Based on the trench logs, Area B contained an estimated 189,590 cubic yards of waste
which consisted of municipal and commercial debris. Observations of the contents of
the Area B trench excavations did not indicate the presence of chemical waste. This
observation was confirmed by the analysis of samples from the six Area B trenches.

Point Source Evaluation

The 1989 selected remedy for the point source was In-situ Vitrification (ISV). A 3/3/91
incident during one of Geosafe's (the sole contractor for ISV) operational acceptance
tests at another site resulted in a delay and reevaluation and applicability of ISV to the
lonia City Landfill.
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Additional trenching within the point source was conducted in November of 1991. The
purpose of the trenching was to obtain a representative sample of the point source for a
treatability study, as well as to allow Geosafe to evaluate the applicability of the point
source waste for ISV in light of their 3/3/91 incident.

The ISV treatability test was successfully performed on the contaminated soils from the
point source. However, after an evaluation of the technology relative to the lonia site
conditions Geosafe required the removal of intact and non-intact drums containing
quantities of liquids and elimination of voids or spaces in the waste mass prior to ISV
processing. Therefore, to ensure safe and efficient implementation of the ISV remedy,
during the fall/winter of 1992, the PRPs, with oversight by U.S. EPA, removed
contained liquids in the point source area were removed and treated/disposed of them
at off-site facilities. Additionally, debris and materials were reduced in size and spread
throughout the excavation during backfilling. The point source area was subsequently
covered with a geomembrane to prevent infiltration of rainwater. As a resuit of these
ISV site preparation activities, the estimated volume of the waste in the point source
area was revised to 6,000 cubic yards.

Subsequent to the evaluation of the November 1993 groundwater sampling data, U.S.
EPA requested that the PRPs submit a specific proposal to address shallow
groundwater contamination. In response to this request, a proposal was submitted to
U.S. EPA on April 28, 1994, for implementing a removal action to contain the impacts
detected downgradient of the point source. In addition, the proposal also included
additional excavation and off-site disposal of impacted soils and wastes in the point
source area at a RCRA-approved, CERCLA-compliant disposal facility. The proposal
was accepted with modification by the U.S. EPA.

A September, 1994, Work Plan was approved by U.S. EPA for the point source removal
activities in October 1994. This Work Plan was incorporated in the Administrative
Order-issued on October 24, 1994. Mobilization for the point source removal action
occurred during the week of October 17-24, 1994, and removal of the point source
commenced on October 25, 1994, and continued through December 8, 1994. During
this period, approximately 12,267 tons of waste material and contaminated soils were
excavated, transported off-site, and disposed at a RCRA-approved, CERCLA-compliant
facility. Of the 12,267 tons, approximately 3,743 tons were RCRA-characteristic for
lead and required treatment prior to disposal.

Clean sand obtained from an off-site source was used to backfill the excavation and an
18-inch cap composed of clay/clay-rich material was placed over the sand backfill. In
spring 1995, site restoration, which included the application of topsoil and a perennial
seed mixture suitable to the regional climate, was completed.

No other known sources exist in Area A or B of the landfill.
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F. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Land Uses

The City of lonia has no pians to develop any part of the site for residential purposes
and institutional controls, as part of this ROD, would prohibit residential development.
The City of lonia has been approached by a potential buyer, for Area B, and there is the
potential for future industrial/commercial development of the northern portions of Area
B. However, the site is situated within the floodplain of the Grand River and any future
use or development of the site would have to incorporate restrictions imposed by
floodplain regulations.

Surface Water / Ground-Water Uses

Located along the eastern boundary of the landfill, the Kanouse Drain drains into the
Grand River to the south. It was constructed in 1926 and was created under the
authorities of the lonia County Drain Commissioner. It currently collects approximately
one-third of the surface water in the city. It is regularly cleaned and maintained by the
City of lonia. Flow through the Kanouse Drain is intermittent.

Located along the southern boundary of the landfill is the Grand River. Near thg
landfill, the river is approximately 185 feet wide and 12 feet deep. The river provides
sport fishing and other recreational activities.

Neither the Kanouse Drain nor the Grand River are current drinking water sources, and
the Michigan Department of Public Health and the City of lonia preclude the installation
of a drinking water wells at or near the site. Michigan Public Health Code Act 368, as
amended and its Administrative Rules preclude the placement of a drinking water well
at or near the site. Flow in the Kanouse Drain is intermittent and could not be
reasonably anticipated as a future drinking water source. Flow in the Grand River is
large enough that it could potentially be used as a future drinking water source.

Area B of the landfill extends to the Grand River and the contaminant plume extends to
the River.

G. SUMMARY OF SITE RISKS

The risk assessment estimates what risks the site poses, if no action was taken. It
provides the basis for taking action and identifies the contaminants and exposure
pathways that need to be addressed by the remedial action.

For carcinogens, risks are generally expressed as the incremental probability of an
individual developing cancer over a lifetime as a result of exposure to the carcinogen.
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Excess lifetime cancer risk is calculated from the following equation:

Risk = CDI x SF
where:

risk = a unitless probability (e.g., 2 x 10°) of an individual developing cancer
CDI = chronic daily intake averaged over 30 years (mg/kg-day)
SF = slope factor, expressed as (mg/kg-day).

These risks are probabilities that usually are expressed in scientific notation (e.g., 1 x
10%). An excess lifetime cancer risk of 1 x 10 indicates that an individual experiencing
the reasonable maximum exposure estimate has a 1 in a million chance of developing
cancer as a result of site-related exposure. This is referenced as an “excess lifetime
cancer risk” because it would be in addition to the risks of cancer individuals face from
other cancer causes such as smoking or expostre to too much sun. The chance of an
individual developing cancer from all other causes has been estimated to be as high as
one in three. EPA’s generally acceptable risk range for site related exposures is 10 to
10 (1 in ten thousand to 1 in a million).

The potential for non-carcinogenic effects is evaluated by comparing an exposure level
over a specified time period (e.g., lifetime) with a reference dose (RfD) derived for a
similar exposure period. An RfD represents a level that an individual may be exposed
to that is not expected to cause any deleterious effects. The ratio of exposure to
toxicity is called a hazard quotient (HQ). An HQ<1 indicates that a receptor’s dose of a
single contaminant is less than the RfD, and that toxic non-carcinogenic effects from
that chemical are unlikely. The Hazard Index (Hl) is generated by adding the HQs for
all chemicals of concern that affect the same target organ (e.g., liver) within a medium
or across all media to which a given population may reasonably be exposed. An Hi<1
indicates that, based on the sum of all HQs from different contaminants and exposure
routes, toxic noncarcinogenic effects from all contaminants are unlikely. An Hi>1
indicates that site-related exposures may present a risk to human health.

The HQ is calculated as follows;
Non-cancer HQ = CD! / RfD
where:

CDI = Chronic daily intake
RfD - reference dose

CDI and RfD are expressed in the same units and represent the same exposure period.
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Summary of Human Health Risks

Identification of Contaminants of Concern

The purpose of identifying chemicals of concern (COC) is to focus the risk assessment
on those chemicals which may pose a potential health risk. The U.S. EPA considered
the following factors in the COC selection process: 1) comparison of maximum site
inorganic chemical (metals) concentrations to Michigan specific background
concentrations as presented in MDEQ Operational Memoranda #15 (1993) and #18
(1999); 2) whether the detected chemical is an essential nutrient (i.e., calcium,
magnesium, potassium, and sodium); 3) comparison of site maximum chemical
concentrations to appropriate health-based screening levels (i.e., Region X Preliminary
Remediation Goals (PRGs; U.S. EPA, 1998); and 4) if the detected chemical is one of
the 11 COCs identified in the original Endangerment Assessment conducted in 1988.
Exposure point concentrations (EPCs) are identified for chemicals identified as COCs
based on the aforementioned COC selection process. EPCs are calculated for relevant
environmental media at the site (i.e., soil, surface water, sediment, air and fish). Since
there is no planned human use of groundwater, groundwater data are not evaluated in
this assessment. As discussed earlier, a groundwater treatment system (air stripper) is
currently in operation in Area A. Therefore, risks associated with the potential release
of volatile organic compounds (VOCs) from this operation are also evaluated in this
assessment. Concentrations of VOCs potentially released to the environment are
derived according to MDEQ methodology.

Table 2 - 1988 Endangerment Assessment Contaminants of Concern

butyl benzyl cadmium chromium 1,1-dichloroethane
phthalate
trans-1,2- 1,2-dichloroethene | manganese methylene chloride

dichloroethene

selenium silver 1,1,1-
trichloroethane

Based on the new screening, the following chemicals were added to the revised risk
assessment:

Table 3 - Additional Contaminants of Concern From the 2000 Human Health
Risk Assessment*

aluminum arsenic barium benzene

benzo(a)pyrene cis 1,3- iron lead
dichloropropene

n-nitrosodiphenylamine

* copper was found in concentrations exceeding the MDEQ GSi criteria.
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Background Comparison

Certain concentrations of metals are present naturally in the earth's crust and are
referenced as "background” concentrations. Consistent with U.S. EPA (1989)
guidance, if a metal concentration in a particular medium does not exceed background
concentrations in media "native to the property”, the metal should not be quantitatively
evaluated in a risk assessment. Accordingly, Michigan background concentrations of
metals in soils based on MDEQ Operational Memoranda #15 (1993) and #18 (1999)
were compared to maximum site soil metal concentrations and to maximum site-related
sediment concentrations to determine if the concentrations were greater than
background.

Essential Nutrients

Consistent with U.S. EPA (1989) guidance, metals detected at the site which are
considered to be essential human nutrients are eliminated from further consideration.

"Chemicals that are (1) essential human nutrients, (2) present at low
concentrations (i.e, only slightly elevated above naturally occurring levels), and
(3) toxic only at very high doses (i.e. much higher than those that could be
associated with contact at the site) need not be considered further in the
quantitative risk assessment. Examples of such chemicals are iron, magnesium,
calcium, potassium, and sodium."

Accordingly, magnesium, calcium, potassium, and sodium were not included as COCs
in this risk assessment. Iron was retained as a COC since site concentrations exceed
background and PRGs.

Human Health Screening Criteria

Maximum site concentrations were compared to appropriate health-based screening
levels (i.e., Region IX Preliminary Remediation Goals ([PRGs); U.S. EPA, 1998). The
U.S. EPA (1998) Region IX soil PRGs for residential and industrial scenarios were used
to screen the site soil and sediment chemical concentrations. For surface water, the
U.S. EPA (1998) Region IX tapwater PRGs are used. The PRGs are based on upper-
bound exposure assumptions, and therefore are a consetvative screening criteria. The
Region IX PRGs were multiplied by 0.1 for potential additivity of noncarcinogenic
chemicals. Chemicals not exceeding the Region IX PRGs were eliminated from further
consideration.

Exposure Assessment

Exposure assessment is the process of estimating the magnitude, frequency, duration,
and type of potential exposures to site-related chemicals. Two exposure levels are
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quantified in the analysis for the site: (1) the most likely exposure (MLE); and (2) the
reasonable maximum exposure (RME). By examining these two levels of exposure, a
range of possible exposures were available The MLE is used to represent the median
or average exposure in a given population and is typically calculated using median or
average values for exposure parameters and concentrations of COCs in environmental
media. The RME is defined by the U.S. EPA as the highest exposure that is
reasonably expected to occur at a site. It should be noted that the intent of the RME is
to provide a conservative estimate of exposure that is well above the average exposure
but still within the range of possible exposures. The RME is typically determined by
using upper bound estimates (i.e., the 95% UCL of the arithmetic mean) for exposure
parameters and concentrations of COCs in environmental media.

Identification of Exposure Scenarios

Potential exposure scenarios are evaluated based on current and reasonable future
activities and land uses at and near the site. Populations that may potentially be
exposed to site-related chemicals in environmental media include off-site residents who
live near the site and potentially future on-site workers. Per City of lonia
representatives, there are no plans to develop any part of the site for residential
purposes in the future and appropriate administrative controls will be implemented to
protect future on-site workers.

As discussed in the EA, shallow groundwater is not currently used, nor expected to be
used in the future, as a source of potable water. In addition, the City of lonia and the
Michigan Department of Public Health preclude the installation of a drinking water well
at or near the site. If portions of Area B are developed for commercial/industrial
purposes in the future, excavation workers are not expected to come into contact with
groundwater because the depth of the excavation area is not expected to be more than
10 feet and the water table is at least 12 feet below ground surface in the potential
development area. For these reasons, exposures to groundwater are not evaluated in
the revised human health risk assessment.

The northern portion of the site (Area A) is currently inactive and is not expected to be
developed for commercial/industrial purposes in the foreseeable future although at the
City of lonia has recently expressed on interest in potentiai redevelopment opportunities
for some portions of Area A. A worker scenario has not been evaluated for Area A but
would need to be evaluated if development of Area A was to be seriously considered.

Furthermore, trespassing is possible, although Area A is currently fenced. Exposure
assumptions (exposure frequency, duration and pathways) used to evaluate the current
resident adult scenario would be protective of a worker who is required to visit the site
(Areas A and B) briefly for maintenance purposes, or of a trespasser.

There is certainly a greater potential that Area B may be developed in the future under
the State of Michigan Brownfields Program for industrial or commercial purposes only.
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A future general worker and excavation worker were evaluated for Area B. However,
U.S. EPA is recognized that the current data set used to develop the future general
worker and excavation worker exposure assessment may not be adequate to address
all concerns with future site specific development. The City of lonia and any future
developer will explore the potential for commercial/industrial development of the site.
The City of lonia, upon notification to U.S. EPA and MDEQ of any plans for site
development, will amend the human health risk evaluation as necessary to address the
site specific development as it relates to the site specific conditions. This approach will
help assure that any future sampling that may be necessary to further address
exposures will be focused on the area and specific nature of site use and development.
in addition, a resident child and a resident adult who visit the site are also evaluated.
Two exposure pathways which were not evaluated in the 1989 Endangerment
Assessment (i.e., inhalation of soil particulates and dermal contact with surface water)
are included in this assessment. Fish ingestion is considered as a separate pathway
since this activity may be conducted by a small subset of area residents, visitors, or
workers. Potentially complete exposure pathways for the four scenarios evaluated are

summarized in Table 4.

Table 4 - Complete Exposure Pathway Summary

Worker Resident
Medium General Excavation Aduit Child
Soil NA NA Ingestion Ingestion
(Areas A & B) Dermal Contact Dermal Contact
Inhalation Inhalation
(particulates) (particulates)
Area B Soil Ingestion Ingestion NA NA
Dermal Contact Dermal Contact
Inhatation Inhalation
(particulates) {particulates)
Surface NE NE Ingestion Ingestion
Water Dermal Contact | Dermal Contact
Sediment Dermal Contact NE Dermal Contact Dermal Contact
Fish* NE NE Ingestion Ingestion
Air Inhalation inhalation Inhalation inhalation
(volatite (volatite (volatiie (volatile
emissions) emissions) emissions) emissions)

NA  Not applicable.

NE Not evaluated; no exposure.
Bold indicates pathway notevaluated in the 1989 Endangerment Assessment.
* Fish ingestion evaluated separately for an adult and child.
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Toxicity Assessment

The purpose of the toxicity assessment is to evaluate the toxicity of site-related COCs
and to identify an estimate of the dose-response relationship for each of these
chemicals. The two principle indices of toxicity used in risk assessment are the
reference dose (RfD) and the cancer slope factor (SF). The RfD is the daily intake or
dose per unit of body weight (mg/kg-day) that is unlikely to result in toxic
(noncarcinogenic) effects to exposed human populations, including sensitive
subgroups. The RfD assumes the existence of a threshold below which no adverse
effects occur.

The SF is used to express the cancer risk attributable to a discrete unit of intake, that is,
the cancer risk per milligram ingested per kilogram of body weight per day
[(mg/kg-day)']. The SF is an estimate of the upper-bound probability of an individual
developing cancer as a result of exposure to a particular carcinogen. Unlike the RfD,
the SF assumes that there is no threshold dose below which the risk of developing
cancer is zero. Note that SFs are only developed for those chemicals that have been
shown to be carcinogens in humans or at least in one or more animal species. A
carcinogenic weight of evidence rating is used to describe the strength of the
experimental evidence for carcinogenicity (A = known human carcinogen; B1/B2 =
probable human carcinogen; C = possible human carcinogen; D = not classifiable; E =
no evidence of carcinogenicity).

RfDs and SFs are derived by the U.S. EPA for chemicals that have an adequate
toxicological database. If both the carcinogenic and noncarcinogenic effects of a
particular compound are significant, both RfD and SF values are established, and the
risk from both the noncarcinogenic and carcinogenic effects of the compound can be
assessed. The toxicological criteria for COCs identified in environmental media at the
site are summarized in human heailth risk assessment in the administrative record.

Risk Characterization

Cancer Risk Estimates

The chemical-specific, pathway-specific, and total cancer risk estimates for the fqture
General and Excavation Workers and the current Resident Adult and Fish Ingestion
scenarios are presented in the administrative record and are summarized below.
General Worker Scenario

The potential cancer risk estimates for a General Worker exposed to Area B soil
(incidental ingestion, dermal contact, and inhalation of particulates), sediment (dermal
contact), and air (inhalation of volatile emissions) are 9 x 107 and 1 x 10”® for the MLE

and RME evaluations, respectively. The RME cancer risk estimate falls within the NCP
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risk range of 1 x 10° to 1 x 10™. Ingestion of arsenic comprises virtually all (90.3%) of
the RME cancer risk estimate. Cancer risk estimates for all other chemicals and
pathways are below the risk level of 1 x 10°. See Human Health Risk

Table 1.

Excavation Worker Scenario

The potential cancer risk estimates for an Excavation Worker exposed to Area B soil
(incidental ingestion, dermal contact, and inhalation of particulates) and air (inhalation
of volatile emissions) are 2 x 107 and 4 x 107 for the MLE and RME evaluations,
respectively. Potential cancer risks associated with all chemicals and pathways are
below the risk level of 1 x 10®, indicating that potential cancer risks are not significant
for this scenario. See Human Health Risk Table 2.

Resident Adult Scenario

The potential cancer risk estimates for a Resident Adult exposed to soil (incidental
ingestion, dermal contact, and inhalation of particulates), surface water (incidental
ingestion and dermal contact), sediment (dermal contact), and air (inhalation of volatile
emissions) are 1 x 10 and 9 x 10 for the MLE and RME evaluations, respectively.
The RME cancer risk estimates fall within the NCP risk range of 1 x 10°to 1 x 10,
Ingestion of arsenic in soil and inhalation of vinyl chloride comprises the majority (i.e.,
>93%) of the RME cancer risk estimate. However, potential risks associated with
arsenic do not take into account the contribution from background levels. The
concentration of arsenic in the single background shallow subsurface soil sample
collected during the RI/FS was 15 mg/kg. Site-related concentrations of arsenic at
surface level (i.e., 13 and 16.8 mg/kg for MLE and RME, respectively) are similar to this
background concentration. Thus, potential risks associated with exposure to arsenic
are likely due to background levels. Potential risks for residents due to exposures to
volatile emissions from the air stripper are calculated for the residential area located
approximately 300 feet northwest of the air stripper. The nearest residential area is
located north of the site, approximately 650 feet north of the air stripper. For the
residential exposures to volatile emissions from the air stripper, an exposure time of 24
hours/day for 350 days/year is conservatively assumed for exposures occurring at
home. - This assumption assumes that, with the exception of two weeks per year,
residents never leave their home (e.g., to work, shop, etc.) and does not take into
account the MLE and RME exposure times (1 and 2 hours/day for 50 and 100
days/year) for exposures occurring at the site (along the bike path). See Human Health
Risk Tables 3 and 4.

Fish Ingestion Scenario
The potential cancer risk estimates for the Adult Fish Ingestion scenario are 2 x 10°®
and 8 x 107 for the MLE and RME evaluations, respectively and fail within the NCP risk

range of 1 x 10°to 1 x 10™. Ingestion of arsenic and n-nitrosodiphenylamine in fish
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comprises the maijority of the risk from fish ingestion. As previously mentioned, the
adult fish ingestion scenario is conservative and assumes that all of the fish consumed
by the adult are from the site. It is also important to note there was only one detection
of n-nitrosodiphenylamine out of six surface water samples collected, and therefore, the
risk is being driven by one surface water sample. Also, the risk due to arsenic can be
partially attributed to naturally occurring background concentrations. See Human Health
Risk Table 5.

Human Health Summary

As discussed earlier, potential noncancer risk estimates (HIs) are below the regulatory
benchmark of 1 for all scenarios except the excavation worker, the resident child and
fish ingestion; and potential cancer risk estimates are below the risk level of 1 x 10 for
all scenarios except the resident adult, general worker, and fish ingestion, as
summarized in Table 5. See Human Health Risk Tables 6 - 11.

TABLE 5 - SUMMARY OF HUMAN HEALTH RISKS

HI Cancer Risk
Estimate
Scenario MLE RME MLE RME
General Worker 0.2 0.3 9x107 1x10°
Excavation Worker 1.0 2.0 2x107 4x107
Resident Adult 0.08 0.2 1 x107 9x10°
Resident Child 0.5 2.0 NA NA
Adult Fish ingestion 0.7 20 2x10° 8 x 10
Child Fish Ingestion 2.0 4.0 NA NA

NA - Not applicable.

It should be noted that further investigation of Area B would be needed if brownfield
redevelopment as an industrial/commercial facility is considered in the future.

Specifically, it is recognized that the current data set used to develop the future general
worker and excavation worker exposure assessment may not be adequate to address
all concerns with future site specific development. The City of lonia and any potential
developer must explore the potential for commercial/industrial development of the site.
The City of lonia, upon natification to U.S. EPA and MDEQ of any plans for site
development, will amend the human health risk evaluation as necessary to address the
site specific development as it relates to the site specific conditions. This approach will
help assure that any future sampling that may be necessary to further address
exposures will be focused on the area and specific nature of site use and development.
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As an example, if a VOC plume still exists in the proposed development area, the
possible risk of volatile contaminants entering buildings and accumulating in indoor air
may need to be evaluated so that preventative measures could be incorporated into the
building design.

Uncertainty Analysis

The purpose of this section is to identify and discuss areas of uncertainty associated
with the quantitative estimates of risk presented at the site. This discussion serves to
place the risk estimates in proper perspective by fully specifying the assumptions and
uncertainties inherent in the assessment (U.S. EPA, 1989a). The key variables and
assumptions are identified that contribute most to the uncertainty. Where there is
uncertainty regarding an assumption, a conservative estimate has been chosen to
ensure that the assessment will be health-protective. Uncertainties associated with the
* four components of risk assessment (Data Evaluation, Toxicity Assessment, Exposure
Assessment, and Risk Characterization) are discussed below.

Uncertainty in Data Evaluation and Exposure Assessment

A discussion of the uncertainties introduced by the selection of EPCs and exposure
parameter values used in this assessment is provided below.

. Averaging of Sample Duplicates - Consistent with U.S. EPA guidance, the
results from sample-duplicate pairs are combined (averaged) prior to calculating
summary statistics. The average represents the best estimate of the "true”
concentration. The net impact of averaging the sampie-duplicate pairs serves to
underestimate potential risks if the “true” sample concentration lies closer to the
maximum result. On the other hand, if the “true” sample concentration lies
closer to the minimum result, then the averaging of sample duplicate pairs
serves to overestimate potential risks.

. Biases in the RI/FS Sampling Program - In general, the sample locations were
selected (biased) with the purpose of locating and identifying site-related
constituents. As such, these samples are not randomly distributed throughout
the site and therefore, are not representative of overall conditions. For this
reason, the use of these data for general exposure purposes could overestimate
risks. In addition, the only data available to evaluate exposures to Area B soil
are from soil samples collected during trenching activities. One sample was
collected at a depth of 5 feet and another sample was collected at a depth of 10
feet. The remaining six samples were collected at depths ranging from 15 to 17
feet. Exposures to soil for the general and excavation workers should be limited
to the upper 2 and 10 feet of soil, respectively. Chemical concentrations are
typically greater at lower depths, especially for VOCs. Therefore, the use of
these data for the general and excavation worker scenarios may overestimate
risks. Although there is a limited amount of data which may add a certain
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amount of uncertainty to the risk assessment, the data is adequate for the
scenarios evaluated at the site.

Exposure Assumptions - Conservative default values are used for the resident
scenarios (350 days/year, 24 hours/day, etc.) and the worker scenarios (250
[general worker] or 30 [excavation worker] days/year, 8 hours/day, etc.). In
addition, upper bound estimates for certain parameters (e.g., inhalation, soil
ingestion, and fish ingestion rates), rather than average estimates, are used for
the MLE evaluations. These factors will overestimate risks.

Degradation — This assessment assumes no degradative processes that may
decrease chemical concentrations over time resulting in an overestimate of
exposure for at least organic compounds. This assumption serves to
overestimate potential hazards and risks in the future, particularly for compounds
that are relatively short-lived, such as vinyl chloride (in air). The half-life for vinyl
chloride in air ranges from 9.7 to 97 hours (Howards, 1991). Itis important to
note that vinyl chioride is a breakdown product of trichloroethylene (TCE).
Therefore, as TCE breaks down at the site, this could cause a potential short-
term increase in the amount of vinyl chloride in groundwater over time. However,
vinyl chloride also degrades with time.

Bioavailability - In general, this assessment looks at bioavailability in two ways:
(1) dermal absorption from solids and water; and (2) gastrointestinal absorption.
Dermal absorption from water is based on the permeability constant, K, of the
COC in question and time in contact with the water. K/ values are either
literature values or derived via procedures laid out in U.S. EPA guidance. These
estimated values are likely to overestimate systemic absorption based on
comparison with actual data.

Dermal absorption of COCs from soil is assumed to be a percentage of the
concentration contained in the amount adhering to skin, and this percentage
varies with the class of chemical. For instance, only 1% of inorganics from the
solid matrix is assumed to be absorbed, while 10% of semi-volatile organics and
volatile organics is assumed to be absorbed unless other literature values
existed. These values are considered overestimates of the actual absorption,
and hence dose. Metals in soil are only poorly absorbed if at all, and typically
the absorbed material is retained in the epidermal layer from which it is sloughed
off along with the skin. The absorption of organics is overestimated as a result
of ignoring two factors: contact time and aging. The absorption of organics from
soil and across skin is time dependent. There is a significant lag time in between
the point of soil contact and systemic absorption of the COC(s). In fact, this lag
time is generally longer than the soil remains in contact with the skin. Thus, itis
likely that no significant systemic absorption occurs before the soil is removed,
and the majority of what is absorbed remains trapped in the epidermis and is
sloughed off with the skin before it reaches the systemic circulation.
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Bioavailability of metals is an uncertainty in assessing risks due to fish tissue
consumption. For surface water exposures to fish, metal bioavailability is
dependent on a variety of site-specific factors, such as hardness, organic
carbon, suspended solids, etc. (Bergman and Dorward-King, 1997).

Risk due to the consumption of fish tissue is due primarily to cadmium and
manganese. Cadmium was detected in three of five analyses of Grand River
surface water samples at concentrations ranging from approximately 0.0046
mg/L to 0.01 mg/L. Cadmium was not detected in the Kanouse Drain surface
water samples. Manganese was detected in six of ten analyses of Grand River
and Kanouse Drain surface water samples at concentrations ranging from
0.0033 mg/L to 0.953 mg/L. The bioaccumulation of inorganic chemicals
including cadmium and manganese in fish tissue is dependent on the chemical
form(s) present in surface water. Detected concentrations of inorganic
chemicals in surface water samples collected from the Grand River and the
Kanouse Drain are reported as total metals which measures both bioavailable
and nonbioavailable forms. Therefore, because of the variety of forms of
cadmium and manganese present in surface water, and their relative
bioavailabilities, the estimation of fish tissue concentrations using a conservative
bioconcentration factors and total metals concentrations may overestimate risk.

Uncertainty in Toxicity Assessment

A discussion of the uncertainties introduced by the toxicity values used in this
assessment (i.e., reference doses and slope factors) is provided below. It should be
noted that several of the COCs at the site are chemicals that are either in the process
of being reevaluated or will be reevaluated in the near future by U.S. EPA. COCs which
will be reevaluated by the Agency include two inorganic chemicals (cadmium and
chromium) and one organic chemical (vinyl chloride) evaluated in this assessment.

. Reference Doses - Toxicity information for many constituents is limited for
humans; consequently, depending on the quality and extent of toxicity
information, varying degrees of uncertainty are associated with the calculated
toxicity values. U.S. EPA derives RfDs for chemicals of interest using an
uncertainty factor approach. in general, the procedures used to extrapolate from
animals to humans in toxicity studies include identification of a no-effect level for
a sensitive parameter in a sensitive species and use of a conservative
uncertainty factor (value of up to 10,000) to establish an RfD. Potential effects
on humans may be overestimated rather than underestimated, since exceeding
an RfD still places exposure 10-10,000 times below the level that had no effect
on a sensitive animal species.

. Route-to-Route Extrapolation - In the lonia risk assessment, oral toxicity values
are used to fill toxicity value gaps for dermal exposures. This practice introduces
uncertainties due to inherent differences in the absorption, pharmacokinetics,
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and target organ specificity of chemicals following different routes of exposure.
Therefore, any risk estimates calculated using these extrapolated values also
carry uncertainty. Since the skin generally represents a better barrier to
absorption than the gastrointestinal tract for a number of reasons, exposure via
the skin would generally present less of a risk than the corresponding oral
exposure. The use of oral slope factors in these scenarios represents a
conservative approach to evaluating risk from dermal exposure. It should also
be noted that because most toxicity data is expressed as an administered dose,
oral to dermal extrapolation can subsequently underestimate risk.

Chemicals Lacking Toxicity Values — The absence of quantitative information
regarding the toxicity of a contaminant of interest makes it difficult to quantify risk
from exposure to that chemical. In the risk assessment, several chemicals had
no promulgated toxicity criteria; therefore, provisional values are used. Toxicity
information from sources other than IRIS or HEAST were used to fill gaps in
toxicity information. Although this practice allows for a more quantitative
discussion of potential risks (rather than a purely qualitative discussion), it also
adds uncertainty to the assessment.

Toxicity Values for Chromium — Toxicity values for chromium (l11) are used to
calculate potential risks since samples were not analyzed for chromium (Vi). If
the chromium at the site is truly chromium (V1), potential risk estimates are
underestimated.

Uncertainty in Risk Characterization

A discussion of the uncertainties introduced by how the hazards and risks were
characterized in the assessment is provided below.

Potential for Synergistic and Antagonistic Effects - In this assessment, the
potential for noncancer and cancer health risks is evaluated assuming additivity
across COCs and exposure pathways. This practice ignores possible synergisms
or antagonisms which may exist between chemicals in the mixture which may
affect the absorption, metabolism (metabolic activation or detoxification), and
ultimately the net toxicity of the mixture. It does not take into account the
possibility that there may be no interaction if the compounds have different sites
of action and endpoints.

Compounded Uncertainties - The risk estimates presented in this assessment
result from an integration of chemical, analytical, environmental, and
toxicological data that vary with regards to site-specificity. All of the uncertainties
in the exposure assessment and toxicity assessment ultimately impact the risk
characterization. To minimize the effects of uncertainties on the evaluation,
each step is biased toward conservative (i.e., protective) estimations. Because
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each step builds on the previous one, risks are more likely overestimated than
underestimated.

. Summation Across Multiple Exposure Pathways - In the risk assessment, the
hazard indices and cancer risk estimates from all complete exposure pathways
for a scenario are conservatively summed. For some media combinations,
consistent and repeated exposures to RME conditions may over estimate risks.
This may be the case for soil exposures vs. surface water and sediment
exposures, as evaluated in the assessment. For example, a resident may not
come into contact with surface water and sediment as frequently as with soil,
thereby decreasing exposure to these media and lowering potential health risks.

Summary of Ecological Risks

Identification of Contaminants of IConcern

The selection of preliminary COCs is based on analytical data collected as part of the
RI/FS for the former lonia City Landfill site. The selection process considers all
chemicals detected at least once in surface water and sediment of the Grand River and
the Kanouse Drain, and in surface soil colliected from the former lonia City Landfill.
Chemical concentrations detected in groundwater and subsurface soil collected from
the former lonia City Landfill area are not considered, as direct exposure pathways
between these media and ecological receptors are incomplete.

Surface water preliminary COCs for the Grand River and the Kanouse Drain include
one organic chemical and five metals. In addition, pH is also evaluated as a preliminary
COCs in surface water. Sediment preliminary COCs for the Grand River and the
Kanouse Drain (non-ephemeral locations) include one organic chemical and six metals.
Surface soil preliminary COCs for the former lonia City Landfill area include two organic
chemicals and eight metals.

Table 6 - Ecological Preliminary Contaminants of Concern
Media Contaminants

Surface n-nitrosodiphen- | aluminum cadmium cobalt lead manganese

Water ylamine

Sediment | di-n-butyl- antimony arsenic barium | cadmium | lead
phthalate
manganese silver

Soil di-n-butyl- phthalate pentachlorophenol arsenic cadmium
cobalt lead manganese nickel selenium | zinc
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Identification of Receptors of Interest

Selection of particular wildlife species as receptors of interest (ROls) is based on
expected presence in the lonia area based on range maps, representation of relevant
trophic groups, and availability of exposure data. Bird and mammal ROls are selected
to represent maximaily exposed or sensitive species in each of four feeding guilds: fish-
eaters (piscivores), aquatic invertebrate-eaters (invertivores), terrestrial invertivores;
and terrestrial plant-eaters (herbivores).

Wildlife ROls selected to characterize exposures received from the site include the
belted kingfisher (Ceryle alcyon) and mink (Mustela vison) as piscivores, the spotted
sandpiper (Actitis macularia) and raccoon (Procyon lotor) as aquatic invertivores, the
northern bobwhite (Colinus virginianus) and the meadow vole (Microtus
pennsylvanicus) as terrestrial herbivores, and the American woodcock (Scolopax minor)
and the short-tailed shrew (Blarina brevicauda) as terrestrial invertivores. Exposure
information is readily available for each of these species.

It is important to note that wildlife species other than those identified above may be
more commonly encountered at the former lonia Landfill area of concern. However,
wildlife ROls are selected to represent potentially sensitive taxonomic classes and
feeding guilds according to selection criteria specified in U.S. EPA guidance (1989,
1992, 1994, 1995a, 1996a, 1997a, 1998). For example, the northern bobwhite and the
American woodcock have extensive contact with soil, making them excellent
representatives of other more common herbivorous and invertivorous bird species.
Terrestrial predators that feed on herbivorous or invertivorous species are not assessed
due to the extreme uncertainty of modeling chemical uptake through several trophic
levels of the food web. The wildlife receptors selected for the risk assessment are
described as below.

. Belted kingfisher: The belted kingfisher represents piscivorous birds. This
species feeds primarily on fish, which it captures by diving into the water.

. Mink: The mink represents piscivorous mammals. The mink is a top-level
camivore that feeds almost exclusively on fish, small mammals, birds, eggs,
frogs, and macroinvertebrates. Mink have been shown to have a heightened
sensitivity to some chemicals (Bleavins et al., 1984; Rush et al., 1983).

. Spotted sandpiper: The spotted sandpiper represents aquatic invertivorous
birds, such as shorebirds and waterfowl. This species is expected to feed on
sediment organisms and have extensive contact with sediment. The spotted
sandpiper has a relatively small home range and body size and, for these
reasons is expected to experience greater exposure to chemicals than larger
invertivorous birds.
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Raccoon: The raccoon represents aquatic invertivorous mammals. In general,
mammals do not feed exclusively on aquatic and benthic invertebrates.
However, it is possible that the raccoon could feed primarily on invertebrates
(U.S. EPA,1993a), and an exclusively invertivorous diet is conservatively
assumed.

Northern bobwhite: This species of quail represents terrestrial herbivorous
birds. The northern bobwhite has a relatively small home range and
predominantly consumes plants. Additionally, the northern bobwhite is expected
to have extensive contact with soil.

Meadow vole: The meadow vole represents terrestrial herbivorous mammais.
This species has a small home range and a smaller body weight than most
herbivorous mammals that might be present at the site, and it is therefore
expected to experience higher exposure levels than other herbivores.

American woodcock: The American woodcock represents terrestrial
invertivorous birds. The American woodcock is expected to feed on soil
organisms and have extensive contact with soil.

Short-tailed shrew: The short-tailed shrew represents terrestrial invertivorous
mammals. It is assumed to be common in suitable habitats at the site and to
have a small home range. The short-tailed shrew is expected to experience a
greater exposure to chemicals than larger invertivorous mammals, because
shrews must consume large amounts of prey to sustain their high metabolic
rates.

Aquatic receptors are identified for the Grand River and the Kanouse Drain. Aquatic
receptors selected for the assessment include fish and aquatic invertebrates (water
column-dwelling), and benthic invertebrates (sediment-dwelling).

Fish and Aquatic Invertebrates: Fish and aquatic invertebrates live in the water
column and are directly exposed to the highest concentrations of chemicals in
water. Fish and aquatic invertebrates serve as primary and secondary
consumers and as prey species for higher-trophic-level organisms.

Benthic Invertebrates: Benthic invertebrates live in sediment and feed on
detritus or other organisms in the sediment. As such, they are directly exposed
to the highest concentrations of chemicals in sediment. Benthic invertebrates
are significant primary consumers in many freshwater systems and are prey
species for some species of resident fish, amphibians, birds, and mammals.
Benthic invertebrates are evaluated in the Grand River and Kanouse Drain (non-
ephemeral locations only).
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Rare, Endangered and Threatened Species

The MDEQ contacted the MDNR Natural Heritage Program to determine the presence
of threatened or endangered species or other natural features at or near the former
lonia City Landfill site. The Endangered Species Program responded that the project
“will not affect any known threatened or endangered species or other natural features”.
Based on this, there are no known rare, endangered or threatened species at or near
the site.

Exposure Assessment

Exposure assessment endpoints are explicit statements of the characteristics of the
ecological system that are to be protected. Endpoints are either measured directly or
are evaluated through indirect measures. Measurement endpoints represent
quantifiable ecological characteristics that can be measured, interpreted, and related to
the valued ecological components chosen as the assessment endpoints. The following
assessment and measurement endpoints are used to interpret ecological risks for the
site:

Assessment Endpoint #1: Survival and maintenance of fish and aquatic
invertebrate community structure and function.

Measurement Endpoint: Comparison of preliminary COC concentrations in
surface water with concentrations associated (in field and laboratory studies)
with adverse effects to growth, reproduction, or survival of aquatic organisms.

Assessment Endpoint #2: Survival and maintenance of benthic invertebrate
community structure and function.

Measurement Endpoint: Comparison of preliminary COC concentrations in
sediment with concentrations associated (in field and laboratory studies) with
adverse effects to growth, reproduction, or survival of benthic invertebrates.

Assessment Endpoint #3: Survival of terrestrial plant and invertebrate
communities.

Measurement Endpoint: Comparison of preliminary COC concentrations in
surface soil to concentrations representing adverse effects to survival of plants,
earthworms, or soil microorganisms and ecological processes, based on
laboratory studies described in the scientific literature.
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Assessment Endpoint #4: Survival of wildlife populations and communities.

Measurement Endpoint: Comparison of exposure concentrations of
preliminary COCs in ingested media and food with concentrations associated
with adverse effects to growth, reproduction, or survival of laboratory animals
(birds and mammals).

A site conceptual model showing the potential ecological exposure pathways can be
seen in Figure 3.

Effects Characterization

The effects characterization is a qualitative and quantitative description of the
relationship between the concentration of a preliminary COC in surface water,
sediment, or surface soil, and the nature of possible effects elicited in exposed
receptors, populations, and/or ecological communities. An effects characterization is
completed separately for the ROIs. The results of this effects characterization and the
exposure characterization are combined to characterize the risks to ROls posed by
preliminary COCs of the former lonia City Landfill area of interest.

Fish and Aquatic Invertebrates

The effects characterization for fish and aquatic invertebrates includes six preliminary
COCs: one organic chemical (n-nitrosodiphenylamine); and five metals (aluminum,
cadmium, cobalt, lead, and manganese). For the ecological risk assessment, these
preliminary COCs are assessed based on comparisons of site data to screening
benchmarks and published numerical water quality standards and criteria, and
screening benchmarks. These include Michigan Water Quality Criteria (MWQC) and
other values. State-mandated water-quality criteria (MWQC) generally supersede
federal Ambient Water Quality Criteria (AWQCs) for all state waterways. Acute and
chronic criteria are used to evaluate direct toxicity from short- and long-term exposures,
respectively, although they do not correspond to specific levels or types of adverse
effects for any particular organism. Adverse effects on exposed aquatic biota may
occur if either acute or chronic benchmarks are exceeded. There is little likelihood that
exposure concentrations lower than chronic benchmarks pose a hazard to exposed
organisms.

Michigan Water Quality Criteria (MWQC). Two types of MWQC are available
(MDEQ, 1998). The “chronic aquatic criterion” (CAC) is the maximum
concentration of a chemical at which no chronic effects occur to aquatic
organisms exposed for periods averaging 30 days. The “acute aquatic criterion”
(AAC) is the maximum concentration at which no acute effects occur to aquatic
organisms exposed for brief (unspecified) periods. Criteria of these types are
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intended to protect, with reasonable confidence, most aquatic species most of
the time.

National Ambient Water Quality Criteria (AWQC). The AWQC consist of (1)
the “continuous chronic criterion” which is the maximum concentration of a
chemical at which no chronic effects occur to aquatic organisms exposed for at
least a four day period; and (2) the “criteria maximum concentration” which is the
maximum concentration at which no acute effects occur to aquatic organisms
exposed for an average of one hour.

Tier Il secondary acute (SAV) and chronic (SCV) values. Alternative toxicity-
based screening benchmarks used for chemicals without MWQC or AWQC
include Tier Il secondary acute (SAV) and chronic (SCV) values for fish and
invertebrates. Tier Il SAV and SCV values are developed when only limited
toxicity data are available for a chemical, using a set of uncertainty factors that
depend on the amount and type of data available. Tier Il values are estimated
from 48-96 hour acute toxicity tests, to include at least one daphnid study (Final
Water Quality Guidance for the Great Lakes System; Final Rule, 60CFR15366,
3/23/95). Alternative methods described by Suter and Tsao (1996), which
include additional safety factors, can be used when daphnid studies are lacking
(U.S. EPA, 1996b). The SAVs and SCVs are generally more conservative
screening benchmarks than the AWQC.

Detected concentrations of surface water preliminary COls in the Grand River and
Kanouse Drain are compared to “chronic aquatic criteria”, which are the maximum
concentrations of chemicals at which no chronic effects occur to aquatic organisms and
“acute aquatic criteria”, which are the maximum concentrations at which no acute
effects occur to aquatic organisms exposed for brief periods.

Benthic Invertebrates

Only a small number of chemicals are selected as COCs in sediment based on
preliminary exceedance of EDQLs. These include one organic chemical (di-n-butyl
phthalate), and seven metals (antimony, arsenic, barium, cadmium, lead, manganese,
and silver). See Ecological Risk Table 3.

Soil Flora and Fauna Benchmarks (Plants, Invertebrates, Microbes)

For the ecological risk assessment, the potential for adverse effects on soil flora and
fauna is characterized for eleven soil preliminary COCs: two organic chemicals (di-n-
butyl phthalate and pentachlorophenol); and nine metals (arsenic, cadmium, cobalt,
copper, lead, manganese, nickel, selenium, and zinc). Screening-level benchmarks for
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surface soils have been developed for protection of plants, earthworms, and soil
microbes (Efroymson et al., 1997a, 1997b).

Wildlife

For the ecological risk assessment, the effects characterization for wildlife receptors
includes the derivation of receptor-specific toxicity reference values (TRVs) from
available toxicological data, and development of sediment and soil screening
benchmarks calculated from a simpilified food web model.

Risk Characterization

Risk characterization is conducted in two steps. First, preliminary COC concentrations
or doses are compared to conservative benchmark values. Then, for preliminary COCs
with concentrations exceeding conservative benchmark values, a weight-of-evidence
approach is used to evaluate the potential significance of the exceedances.

Fish and Aquatic Invertebrates

Potential risks to fish and aquatic invertebrates in the Grand River and the Kanouse
Drain are assessed for all life stages based on the evaluation of preliminary COC
concentrations in surface water. The following surface water preliminary COCs are
assessed: n-nitrosodiphenylamine, aluminum, cadmium, cobalt, lead, manganese, and
pH. All detected concentrations of preliminary COCs are compared with the water
quality standards. This type of comparison is conservative because the average
concentration of each preliminary COC is the best approximation of conditions to which
aquatic organisms are chronically exposed, whereas the maximum concentration is
expected to represent localized or ephemeral conditions which mobile aquatic
organisms would encounter only as acute exposures. See Ecological Risk Table 1.

Benthic Invertebrates

The risk characterization for benthic invertebrates in the Grand River and Kanouse
Drain (non-ephemeral locations) is based on the comparison of concentrations of
preliminary COCs in sediments with the sediment quality benchmarks. Di-n-butyl
phthalate is assessed using the equilibrium partitioning approach and the maximum
detected concentration of di-n-butyl phthalate in sediment. The potential for effects of
inorganic chemicals on benthic invertebrates is assessed based on three sets of
published benchmarks, which are interpreted using a weight-of-evidence approach.
See Ecological Risk Table 2.
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Soil Flora and Fauna (Surface Soil)

The risk characterization for soil flora and fauna in the former lonia City Landfill area
(including sediment samples collected from ephemeral locations of the Kanouse Drain)
is based on the comparison of arithmetic mean and maximum concentrations of
preliminary COCs in surface soil with the soil quality benchmarks. The soil quality
benchmarks are based on observations of toxuclty to plants, earthworms, and soil
microbes. v

Several lines of evidence may be used to evaluate the potential for adverse effects on
soil flora and fauna due to prelimihary. COCs for which measured concentrations
exceed screening-level soil quality benchmarks. These include site-specific and
regional background concentrations; the magnitude of exceedance of the soil quality
benchmarks, and the-confidence level assigned to the benchmarks. Additionally,
Efroymson et al. (19973a) indicate that the presence of a “vigorous and diverse” plant
community can be taken as evidence of a lack of phytotoxicity, even if soil benchmarks
for plants are exceeded.

Risks to soil flora and fauna are assessedsfoc«di#mbutyl phthalate, pentachlorophenol,
arsenic, cadmium, cobailt, lead; manganessdinickél, selenium, and zinc. Based on
comparison to benchmarks, ecological effects:are-unlikely from exposures of soil flora
and fauna to di-n-butyl phthalate, pentachlorophenol, cadmium, cobalt, and nickel. The
potential for soil toxicity due to the remaining preliminary COCs (arsenic, lead,
manganese, selenium, and zinc) is examined using a weight-of-evidence approach, as
discussed below. See Ecological Rigk Table 3.

Wildlife

The risk characterization for wildlife ROls includes risk estimation, based on the
comparison of estimated exposures for surface water preliminary COCs to toxicological
benchmarks, and the comparison of arithmetic mean and maximum detected
concentrations of preliminary COCs in sediments and soil with the site-specific
screening-level benchmarks. Wildlife screening benchmarks are developed for bird and
mammal ROls representing four feeding guilds: piscivores, aquatic invertivores,
terrestrial invertivores, and terrestrial herbivores.

Risk estimates for wildlife receptors exposed to preliminary COCs at the former lonia
City Landfill site are expressed as Hazard Quotients (HQs). For surface water
preliminary COCs (See Ecological Risk Tables 4 and 6), HQs are defined as the ratio
between the estimated ADD and the ROI-specific TRV. The HQs for sediment (See
Ecological Risk Table 5) and soil (See Ecological Risk Table 7) preliminary COCs are
defined as the ratio between the sediment or soil EPC and the risk-based wildlife
screening-level benchmark values. All. HQs are calculated for each preliminary COC
based on available NOAEL and LOAEL TRVs or NOAEL- and LOAEL-based screening-
level benchmarks.
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For sediment and soil preliminary COCs, if all exposure assumptions are met, and (1)
the sediment or soil arithmetic mean concentration is less than the NOAEL benchmark,
and (2) the maximum detected concentration is iess than the LOAEL benchmark, then
risk to wildlife receptors due to the preliminary COC is unlikely, because the average
estimate of exposure does not exceed a highly protective estimate of a “safe” (no-
adverse-effect) concentration, and maximum estimate of exposure does not exceed the
lowest effects level. When the arithmetic mean concentration is equal to or exceeds the
NOAEL benchmark but the maximum detected concentration does not exceed the
LOAEL benchmark (or a LOAEL benchmark cannot be calculated due to lack of a
LOAEL TRYV), the estimated risk to wildlife receptors is indeterminate, because the
exposure concentration at which effects become apparent is not known. An average
estimate of exposure (i.e., the mean concentration) greater than or equal to the LOAEL
benchmark indicates that adverse ecological effects to wildlife receptors are possible.

it is important to note that HQs exceeding 1.0, cannot be used to quantify the
magnitude of potential effects because the benchmarks are point-estimates based on
effect and no-effect exposure concentrations. The magnitude of an adverse effect for
each receptor is constrained by the assumptions of the exposure characterization and
can only be characterized if the dose—response function is known (i.e., a well-
characterized range of exposures associated with a well-defined range of effects).
Nonetheless, point estimate benchmarks do provide an indication of the potential for
ecological risks in a screening-level assessment.

No CQOCs are identified for wildlife receptors at the former lonia City Landfill site, based
on the comparison of estimated doses or measured preliminary COC concentrations
with screening-level benchmarks and additional weight of evidence for specific
chemicals. The comparison to screening benchmarks is summarized for the Grand
River and Kanouse Drain area (non-ephemeral locations), and the former lonia City
Landfill area (including sediment samples collected from ephemeral locations of the
Kanouse Drain) as follows:

Grand River and Kanouse Drain

Surface Water: Under the assumptions of the exposure and effects characterizations
for the Grand River and Kanouse Drain, ecological effects on aquatic-feeding wildlife
are unlikely from exposures of all receptors to preliminary COCs in surface water (See
Ecological Risk Table 4).

Sediment: Under the assumptions of the exposure and effects characterizations for the
former lonia City Landfill site, adverse effects on aquatic-feeding wildlife due to
preliminary COC concentrations in sediment are:

. unlikely from exposures of all receptors to di-n-butyl phthalate, barium, cadmium,
lead, manganese, and silver; and
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. indeterminate for exposures of raccoon (aquatic invertivorous mammal) to
antimony and indeterminate for exposures of raccoon to arsenic.

It is important to point out that the NOAEL HQ is approximately 1 for mink (aquatic
piscivorous mammal) due to antimony concentrations in sediment. Therefore, effects
on the mink and raccoon due to antimony concentrations in sediment are evaluated
further. Maximum detected concentrations of sediment preliminary COCs were
compared to NOAEL-based benchmarks to prevent preliminary COCs from being
inappropriately eliminated from the screening process. Based on the comparison of
maximum detected concentrations of sediment preliminary COCs to NOAEL-based
benchmark values, no additional preliminary COCs were selected for further evaluation.

Former lonia City Landfill Area

Surface Water: Under the assumptions of the exposure and effects characterizations
for the former lonia City Landfill area, adverse effects on terrestrial-feeding wildlife due
to preliminary COC concentrations in surface water are:

. unlikely from exposures of all ROIs to N-nitrosodiphenylamine, aluminum, cobalt,
lead, and manganese; and

. indeterminate for exposures of American woodcock (terrestrial invertivorous bird)
to cadmium.

The estimated total average daily dose for cadmium slightly exceeds the cadmium TRV
resulting in a HQ of approximately 1 (See Ecological Risk Table 6). However, the total
average daily dose for the American woodcock incorporates exposure concentrations of
cadmium in surface water, and soil and prey (terrestrial invertebrates). The contribution
of cadmium in surface water to the estimated total potential dose received by the
woodcock is less than 0.23 percent. Thus, the relative contribution of cadmium in
surface water is insignificant (< 1%). However, cadmium was further examined using
site-specific soil screening-level benchmarks.

Soil: Under the assumptions of the exposure and effects characterizations for the
former lonia City Landfill area, adverse effects on terrestrial-feeding wildlife due to
preliminary COC concentrations in surface soils are:

. unlikely from exposures of all ROls to di-n-buty! phthalate, pentachlorophenol,
cobalt, manganese, nickel, and selenium; and

. indeterminate for exposures of short-tailed shrew (terrestrial invertivorous

mammal) to arsenic, and indeterminate for exposures of American woodcock
(terrestrial invertivorous bird) to zinc.
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It is important to point out that for the American woodcock, the NOAEL HQ for
cadmium, and LOAEL HQ for lead are approximately 1 (soil concentration is
approximately equal to the benchmark concentration). Therefore, effects on the
American woodcock due to cadmium and lead concentrations in soil are also
discussed. Maximum detected concentration of soil preliminary COCs were compared
to NOAEL-based benchmarks to prevent preliminary COCs from being inappropriately
eliminated from the screening process. Based on the comparison of maximum
detected concentration of soil preliminary COCs to NOAEL-based benchmarks, only
one additional preliminary COC (selenium) is identified as being possibly indeterminate
for the American woodcock and the short-tailed shrew. Therefore, adverse effects on
terrestrial-feeding wildlife due to selenium concentrations in surface soils are further
evaluated for the American woodcock and the short-tailed shrew.

The chemicals for which ecological effects are initially estimated to be indeterminate
(antimony, arsenic, cadmium, lead, selenium, and zinc) are examined for all aquatic and
terrestrial areas of interest using a weight-of-evidence approach to identify chemicals and
study areas that merit further attention with regard to risk management decision-making.
Sediment and soil concentrations are compared to background levels as part of the weight
of evidence. Based on a weight of evidence approach, antimony, arsenic, cadmium, lead,
and zinc are unlikely to adversely affect wildlife receptors.

Uncertainty Analysis

In general, the ecological risk assessment is intended to provide a conservative risk
evaluation that is protective of the most sensitive species in the study area of interest.
Sources of uncertainty in the assessment may result in overestimation or
underestimation of risks. The primary sources of uncertainty in the SERA are related to
preliminary COC selection, conceptual site model assumptions, surface water exposure
assessment, bioavailability of organic chemicals and metals, chemicals having limited
toxicological information, and wildlife screening benchmark derivation.

Preliminary COC Selection

The preliminary COC selection process is intended to be conservative and should
generally prevent detected chemicals from being inappropriately eliminated as COCs.

Several inorganic chemicals were eliminated as preliminary COCs based on
comparisons to naturally occurring site-specific and regional background
concentrations. The comparison to background concentrations presented in the
assessment is consistent with U.S. EPA guidance. Further, reported site-specific
background concentrations are similar to reported regional concentrations confirming
that this approach is appropriate for risk assessment.
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Conceptual Site Model

Screening benchmarks for assessing risks to fish and aquatic invertebrates due to
chemical concentrations in sediment are not available. However, it is expected that any
chemical analytes that pose a significant risk to fish would be identified based on the
assessment of benthic invertebrates and wildlife. Since no risks to benthic
invertebrates or aquatic-feeding wildlife are identified in the assessment, it is unlikely
that preliminary COCs in sediment have the potential to adversely affect aquatic
invertebrates or fish.

Surface Water Exposure Assessment

Surface water samples collected as part of the RI/FS were obtained during two
sampling events. However, factors such as storm-water runoff or seasonal variation
may cause temporal variation in surface water chemistry. This represents a source of
uncertainty in the assessment of analytical results obtained from the two surface water
sampling events.

For the assessment, fish and aquatic invertebrates are assumed to be potentially
exposed to preliminary COCs in surface water colliected from the Kanouse Drain and
the Grand River subareas. In general, the potential for the drainage ditch to support
large fish and aquatic invertebrate communities is limited by several physical
characteristics including:

. ephemeral conditions; _

. presence of highly modified bed and banks with little or no physical structure;

. presence of unstable, homogenous substrate of poor quality; and

. frequent scouring during periods of heavy precipitation, resulting in the removal

of essential nutrients.

Bioavailability of Organic Chemicals

For hydrophobic organic chemicals, sediment or soil organic carbon content should be
used to assess site-specific bioavailability. There are no measurements of TOC
concentrations in sediment or surface soil from the former lonia City Landfill site; thus,
sediment and surface soil were conservatively assumed to contain 1% TOC for the
assessment of benthic invertebrates and wildlife receptors. Additionally, the U.S. EPA
estimates that a four to five-fold variation can be expected between observed sediment
effects thresholds and those predicted based on equilibrium partitioning for hydrophobic
organic chemicals. Others have suggested that the equilibrium partitioning approach
may produce benchmarks that are overly conservative by several orders of magnitude
in some cases, due to the slow rate of desorption from sediment particles for persistent
contaminants (Kan et al., 1998).
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Bioavailability of Metals

Bioavailability of metals is an uncertainty in assessing risks to all receptor groups. For
surface water exposures (fish and aquatic invertebrates), metal bioavailability is
dependent on a variety of site-specific factors, such as hardness, organic carbon,
suspended solids, etc. The water quality standards used in the assessment are
designed to be conservative, and it is possible that the bioavailability of metals is further
limited by site-specific factors. Site-specific data for hardness are used to calculate
water quality criteria for some metals, but were not available for the assessment.
However, hardness data for surface water collected from upstream locations in the
Grand River are available (MDEQ, 1999). Therefore, based on data collected by the
MDEQ (1999), an average hardness value of 260 mg/L as CaCO, was used to
calculate water quality criteria for lead and cadmium.

For the assessment of benthic invertebrates, the toxicity of metals is particularly
uncertain, as site-specific factors affecting bioavailability are less understood. Methods
recently developed for assessing whether sulfide concentrations preclude metal
bioavailability require specialized analyses, which have not been conducted at the
former lonia City Landfill site. For soil flora and fauna, the risk characterization is also
based on standard U.S. EPA extraction techniques designed to measure total chemical
concentrations, as opposed to measurements of the potentially bioavailable fraction.
While effects benchmarks for soil are derived using the same type of extraction, the
benchmarks are conservative and therefore are likely to reflect soil conditions that
promote a high level of contaminant bioavailability.

For wildlife, assumptions regarding the concentrations of metals in prey and the
bioavailability of metals in all ingested media strongly influence risk estimation. The
use of conservative uptake factors is necessary for plants, invertebrates and forage
fish, because preliminary COC concentrations in prey tissue have not been directly
measured. For many metals, the default uptake assumptions may overestimate
exposures to wildlife.

Chemicals with Limited Toxicological Information

Toxicological data for manganese is insufficient to support state or federal water quality
criteria, and alternative Tier || methodology is used in the effects assessment for the
assessment. Tier |l values are developed using a set of conservative uncertainty
factors that range from 3.6 to 242, depending on the amount and type of data available.
The use of limited data could result in either overestimation or underestimation of risks
to sensitive aquatic species; however, Tier |l values are generally more conservative
than federal water quality criteria.

Appropriate toxicological information used to estimate TRVs, and screening benchmark
values for bird receptors are lacking for n-nitrosodiphenylamine, antimony, cobalt, and
silver. However, TRVs and screening benchmark values for mammals are estimated
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for all surface water, sediment and soil preliminary COCs. The lack of appropriate
toxicological information for bird receptors may result in underestimation of risks to
sensitive avian species; however, the evaluation of toxicological information for
mammals, and the conservatisms inherent in the derivation of TRVs and screening
benchmark values for mammals reduces the potential for underestimation of potential
risks to bird receptors due to a lack of toxicity data for these receptors.

Wildlife Screening Benchmarks

The food web-based model used to develop screening benchmarks for wildlife requires
a number of assumptions, which could result in either overestimation or
underestimation of risks to the receptors. For example, ROl body weights and ingestion
rates are estimated from limited information. The estimation of organic preliminary
COC concentrations in prey items is also uncertain, although it is generally based on
applicable scientific literature. An important conservative assumption is that each
receptor forages entirely within the former lonia City Landfill area of interest. The
foraging area of birds and mammals is a function of habitat suitability and productivity,
as well as species-specific foraging behavior, and the spatial extent of foraging at the
former lonia City Landfill site was not evaluated for this assessment. In addition, the
receptors are assumed to feed entirely on specified food sources, although some
animals, like raccoons, may feed opportunistically on a variety of food types. The
NOAEL and LOAEL TRVs identified for wildlife receptors represent the most
conservative of applicable toxicity test results identified from the literature. Uncertainty
factors are used, when needed, to provide TRVs that are representative of chronic
exposure and sub-lethal effects. This approach may overestimate the sensitivity of
many ecological receptors.

An aspect of the effects assessment that may contribute to either overestimation or
underestimation of risk is the lack of appropriate toxicological information for
characterizing effects of several individual chemicals and of mixtures of preliminary
COCs. Chemicals may act in an additive, antagonistic, or synergistic manner when
ingested by wildlife in a complex mixture. Within chemical classes, effects are believed
to be additive; however, the extent to which different types of chemicals interact to
affect toxicity is not known.

H. REMEDIATION OBJECTIVES

The remediation objectives are:

1. To protect human health and the environment from exposure to contaminants from
the site that exceed acceptable risk levels, both for current and future exposure
scenarios, and ;

2. To reduce or eliminate potential sources to the Grand River and Kanouse Drain.
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These remediation objectives will be achieved by

Collecting and treating contaminated groundwater to contain the 500 ug/L
total VOC contaminant plume and reducing further migration from the
source area,

Reducing cross media migration of contaminants from groundwater to
surface water, and

Monitoring of natural processes to reduce contaminated groundwater
outside the influence of the pump and treat system capturing the 500 ug/L
total VOC contaminated plume.

I. DESCRIPTION OF ALTERNATIVES

General response actions are media-specific actions which fulfill site-specific remedial
objectives. Four general response action categories were developed for addressing
environmental conditions at the lonia City Landfill site. The categories of general
response actions to be considered for contaminated media at the site include:

No Further Action - This action category serves as a basis against which
other remedial actions are compared against and may be selected where
current and future risks are within acceptable ranges.

Institutional Controls - This action category includes administrative
controls to place restrictions on site development and actions to restrict
access to the site.

Containment - This action category includes alternatives that provide for
the isolation or containment of waste with little to no treatment.

Treatment - This action category includes active restoration approaches
eliminate or greatly reduce risks posed by site contaminants or minimize
the need for long-term management.

Based on RI/FS reports and previous investigations, U.S. EPA evaluated several
alternatives to address groundwater contamination at the lonia City Landfill. In
evaluating the alternatives, U.S. EPA considered the level of protection that would
satisfy the concern of the natural resource trustees to the extent to which implementing
the alternatives could bring about additional adverse impacts to natural resources.
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Groundwater Alternatives

Groundwater Alternative 1: No Further Action

The NCP requires that a No

Action alternative be Estimated Capital Cost: $0

incorporated into the Annual O & M Cost: $0

evaluation and selection of a Total Present Value (7% discount rate): $0
remedial action for an NPL Estimated Time to Implement: N/A

site. This option represents
the no action option for
management of groundwater at the lonia City Landfill. The alternative serves as a
baseline against which all groundwater alternatives can be compared/contrasted. If
current and future risk support a no action alternative, this option could be selected.
This alternative would provide for no long-term monitoring or institutional controls.

Groundwater Alternative 2: Institutional Controls and Long-term Monitoring

Under this alternative,"
institutional controls would be | Estimated Capital Cost: $23,800

implemented to restrict Annual O & M Cost: $40,500

exposure to potential Duration of O & M: 30 years

hazards at a site. In the case Total Present Value (7% discount rate): $526,400
of the lonia City Landfill site, Estimated Time to Implement. Immediate

the City of lonia (owner of the
property) would place
restrictions on development of the property (deed restrictions), prohibit construction of
drinking water or irrigation wells and provide monitoring and maintenance of the site.
Under this alternative, monitoring of the groundwater would be accomplished using an
existing array of on-site wells. Monitoring would allow contamination migration and
contaminant attenuation to be tracked and remedial action to be taken if necessary.

Groundwater Alternative 3: Monitored Natural Attenuation

Under this alternative,
monitored natural attenuation | Estimated Capital Cost: $80,000

would be tracked. Monitored | Annual O & M Cost: $46,700

natural attenuation is an Duration of O & M: 30 years

Total Present Value (7% discount rate): $652,000
Estimated Time to Implement: Immediate

in-situ process that relies on
a number of natural
processes to reduce the
mass, toxicity, mobility,
volume or concentration of contaminants in groundwater. These processes include
biodegradation, chemical transformations, volatilization, dilution, dispersion, and
adsorption. The ability of natural attenuation to be an effective remedial method
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depends on a variety of conditions including soil type, availability of nutrients,
temperature, concentration of contaminants etc. Monitored natural attenuation is “the
reliance on natural attenuation processes (within the context of a carefully controlled
and monitored site clean-up approach) to achieve site-specific rededication objectives
within a time frame that is reasonable compared to that offered by other more active
methods”. There is evidence that natural attenuation is occurring at the lonia City
Landfill site. The presence of the biotransformation products cis-1,2-dichloroethene
and vinyl chloride within the plume is indicative of biologically mediated, reductive
dechlorination. Monitored natural attenuation is typically used in conjunction with
another active rededication measure. Natural attenuation monitoring would be
conducted until federai and state regulatory limits are obtained throughout the A-1

aquifer.

Groundwater Alternative 4: Groundwater Extraction Without Treatment, Discharge to

Surface Water, and Long-term Monitoring

Under this alternative, the
A-1 aquifer would be
hydraulically controlied
immediately downgradient of
the former point source area
to reduce the potential for
future downgradient impacts.
This action would minimize

Estimated Capital Cost: $2,800

Annual O & M Cost: $102,100

Duration of O & M: 30 years

Total Present Value (7% discount rate): $1.3 million.
Estimated Time to Implement: 4 months

the potential for exposure from use of the groundwater. Without treatment, this
alternative would essentially remove the contaminants from the groundwater and
transfer them directly to a surface water body. Operation and maintenance of the
existing extraction and treatment system that captures the 500 ug/L total VOC
contaminant plume would continue. In addition, monitored natural attenuation of the
groundwater outside of the 500 ug/L contaminant plume would be conducted until it
could be demonstrated that, through natural processes alone in the groundwater
outside of the isoplath, MCLs would be achieved and not exceeded at the waste
boundary over time and that GSI discharge limits would be achieved and not exceeded
in waters of the state over time. At this site, the waste boundary is considered the

property boundary.

Groundwater Alternative 5: Groundwater Extraction Without Treatment, Discharge to

POTW, and Long-term Monitoring

Under this alternative, the
A-1 aquifer would be
hydraulically controlled
immediately downgradient of
the former point source area
to reduce the potential for

Estimated Capital Cost: $0

Annual O & M Cost: $102,000

Duration of O & M: 30 years

Total Present Value (7% discount rate): $1.3 million.
Estimated Time to Implement: Immediate
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future downgradient impacts. However, collected groundwater would be discharged to
the POTW without treatment. This alternative may require temporary on-site storage to
allow for testing of extracted groundwater prior to discharge to the POTW. Operation
and maintenance of the existing extraction and treatment system that captures the 500
ug/L total VOC contaminant plume would continue. In addition, monitored natural
attenuation of the groundwater outside of the 500 ug/L contaminant plume would be
conducted until it could be demonstrated that, through natural processes alone in the
groundwater outside of the isoplath, MCLs would be achieved and not exceeded at the
waste boundary over time and that GSI discharge limits would be achieved and not
exceeded in waters of the state over time. At this site, the waste boundary is
considered the property boundary.

Groundwater Alternative 6: Groundwater Extraction, Air Stripping, Discharqe to POTW
and Long-term Monitoring

Under this alternative,

groundwater would continue Estimated Capital Cost: $0
to be collected and volatile Annual O & M Cost: $107,600
organics would be removed Duration of O & M: 30 years

Total Present Value (7% discount rate): $1.3 million.
Estimated Time to Implement: Immediate

using the existing air stripper.
Typically, the groundwater
stream is introduced at the
top of the tower while air is
blown into the base of the tower and flows upward, contacting the water. Volatile
chemicals are transferred from the groundwater to the air via continuous contact in the
tower. If necessary, polishing of the resultant liquid stream utilizing liquid phase carbon
adsorption can be included as well as treatment of the air stream by vapor phase
carbon adsorption or catalatic oxidation. Filters and holding tanks and auxiliary pumps
would also be required. The system can be modified/enhanced if additional recovery
wells are required to contain the plume. Treated groundwater can be discharged to the
POTW. Operation and maintenance of the existing extraction and treatment system
that captures the 500 ug/L total VOC contaminant plume would continue. In addition,
monitored natural attenuation of the groundwater outside of the 500 ug/L contaminant
plume would be conducted until it could be demonstrated that, through natural
processes alone in the groundwater outside of the isoplath, MCLs would be achieved
and not exceeded at the waste boundary over time and that GSI discharge limits would
be achieved and not exceeded in waters of the state over time. At this site, the waste
boundary is considered the property boundary.
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Groundwater Alternative 7: Groundwater Extraction, Carbon Adsorption, Discharge to
POTW,_ and Long-term Monitoring

Under this alternative, the

existing air stripper unit Estimated Capital Cost: $2,600
would be removed from the Annual O & M Cost: $111,500

existing system and a carbon | Duration of O & M: 30 years
Total Present Value (7% discount rate): $1 4 million.

Estimated Time to Implement: 4 months

adsorption unit would be
installed. Volatile organic
constituents in groundwater
at the site are amenable to
adsorption on activated carbon. This alternative would employ, at a minimum, a two
cell unit with the units connected in series. Effluent quality would be monitored
following the primary unit. Once breakthrough of the contaminants from the primary
unit occurred, the primary cell would be taken off-line and removed, with the secondary
cell becoming the new primary unit. A new cell would be added in the treatment train
and become the secondary or polishing cell. Utilizing this design, the maximum
absorptive capacity of the carbon would be exploited. The saturated carbon units can
be regenerated or disposed. Treated groundwater would be discharged to the POTW.
Operation and maintenance of the existing extraction and treatment system that
captures the 500 ug/L total VOC contaminant plume will continue. In addition,
monitored natural attenuation of the groundwater outside of the 500 ug/L contaminant
plume would be conducted until it could be demonstrated that, through natural
processes alone in the groundwater outside of the isoplath, MCLs would be achieved
and not exceeded at the waste boundary over time and that GSI discharge limits would
be achieved and not exceeded in waters of the state over time. At this site, the waste
boundary is considered the property boundary.

J. COMPARATIVE ANALYSIS OF ALTERNATIVES

The nine criteria used by U.S. EPA to evaluate remedial alternatives, as set forth in the
NCP, 40 C.F.R. Part 300.430, include: 1) overall protection of human health and the
environment; 2) compliance with applicable or relevant and appropriate requirements
(ARARs); 3) long-term effectiveness and permanence; 4) reduction of toxicity, mobility,
or volume through treatment; 5) short-term effectiveness; 6) implementability; 7) cost;
8) state acceptance; and, 9) community acceptance.

The first two evaluation criteria are threshold criteria that all alternatives must meet.
Criteria 3 through 7 are balancing criteria that are used to compare the alternatives
against each other and determine which alternative provides the best balance of the
evaluation criteria. The remaining two criteria are modifying criteria. The input from the
community and the support agency are considered by the lead agency in making its
final decision.
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Threshold Criteria

1. Overall Protection of Human Health and the Environment addresses whether a
remedy provides adequate protection of human health and the environment and
describes how risks posed through each exposure pathway are eliminated, reduced or
controlled through treatment, engineering, or institutional controls. The selected
remedy must meet these criteria.

2. Compliance with Applicable or Relevant and Appropriate Requirements
(ARARSs) addresses whether a remedy will meet applicable or relevant and appropriate
federal and state environmental laws and/or justifies a waiver from such requirements.
The selected remedy must meet this criterion or a waiver of the ARAR must be
attained.

Primary Balancing Criteria

3. Long-Term Effectiveness and Permanence refers to expected residual risk and
the ability of a remedy to maintain reliable protection of human health and the
environment over time, once cleanup levels have been met.

4. Reduction of Toxicity, Mobility, or Volume Through Treatment addresses the
statutory preference for selecting remedial actions that employ treatment technologies
that permanently and significantly reduce toxicity, mobility, or volume of the hazardous
substances as their principal element. This preference is satisfied when treatment is
used to reduce the principal threats at the site through destruction of toxic
contaminants, reduction of the total mass of toxic contaminants, irreversible reduction in
contaminant mobility, or reduction of total volume of contaminated media.

5. Short-Term Effectiveness addresses the period of time needed to achieve
protection and any adverse impacts on human health and the environment that may be
posed during the time period until cleanup levels are achieved.

6. Implementability is the technical and administrative feasibility of a remedy,
including the availability of materials and services needed to implement a particular
option.

7. Cost includes estimated capital costs, annual operation and maintenance costs
(assuming a 30-year time period), and net present value of capital and operation and
maintenance costs.
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Modifying Criteria

8. State Acceptance considers whether the state agrees with U.S. EPA’s analyses
and recommendations of the RI/FS and the Proposed Plan, and considers state
ARARSs.

9. Community Acceptance addresses the public’'s general response to the remedial
alternatives and proposed plan. The ROD will include a responsiveness summary that
presents public comments and U.S. EPA responses to those comments. Acceptance
of the recommended alternative will be evaluated after the public comment period.

Consistent with the rest of this document, the comparative analysis of the nine criteria
will be organized by river component and presented in a tabular format.
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Ground-water Comparative Analysis

Alt. 5
Alt. 4 Extraction
Extraction Without Alt. 6 Alt. 7
Alt. 3 Without Treatment Extraction, Air Extraction, Liquid-
Alt. 1 Alt. 2 Monitored Treatment and and Stripper and Phase Carbon
No Institutional Natural Discharge to | Discharge to | Discharge to Absorption and
Nine Criteria Action Controls Attenuation | Surface Water POTW POTW Discharge to POTW
Overall Exposure to | The City of The risk The risk reduction | The risk The risk reduction | The risk reduction provided
Protection of the shallow | lonia and the reduction . provideq b)_/ this reduption _ provided by this by this alternative is derived
ground- Michigan Dept. | provided by this alternative is provided by this alternative is from the reduction of
Human water at the | of Public Health | alternative is derived from the alternative is derived from the contaminant fevels in
Health and site preclude the derived from the | reduction of derived from the | reduction of groundwater through
the presents installation of a | reduction of contaminant levels | reduction of contaminant levels | treatment at the site. If
Environment an drinking water | contaminant in groundwater contaminant in groundwater groundwater is remediated
unaccept- well at or near | levelsin over time and levels in through treatment to achieve applicable federal
able risk. the site. groundwater transferred to the groundwater at the site. If and state groundwater
The City of over time. Kanouse Drain and { over time and groundwater is quality standards, any
lonia and The risk eventually the transferred to remediated to residual risk would be
Michigan reduction Overall Grand River. the City of achieve applicable | further reduced.
Dept. of provided by this | protectiveness lonia's water federal and state
Public alternative is would not be This alternative treatment plant. groundwater quality | Carbon treatment waste
Health derived from sufficiently would likely resuit standards, any would be taken to and
preclude the enactment improved over in an unacceptable | This alternative residual risk would | disposed of at an approved
installation of institutional current risk to the human may satisfy be further reduced. | waste facility.
ofa controls conditions as a health and the | protectiveness The air emissions
drinking continuing to stand-alone environment in the | criteria for from the air stripper | This alternative satisfies
water well restrict the use | remedy at this Kanouse Drain. human health stack were protectiveness criteria for
at or near of water from site. and the modeled and the human health and the
the site. the shallow environment if magnitude of risk environment.
water-bearing the water associated with air
There is no zone and treatment plant emissions from the
risk reduction | maintenance of will accept and treatment process
under this the existing adequately treat | are negligible.
alternative of | |, ifjl| cover the waste water.
adequate This alternative

protection of
human healith
and the
environment.
alternative.

and vegetation.

satisfies
protectiveness
criteria for human
health and the
environment.
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Ground-water Comparative Analysis

Alt. 5
Alt. 4 Extraction
Extraction Without Alt. 6 Alt. 7
Alt. 3 Without Treatment Extraction, Air Extraction, Liquid-
Alt. 1 Alt. 2 Monitored Treatment and and Stripper and Phase Carbon
No Institutional Natural Discharge to | Discharge to | Discharge to Absorption and

Nine Criteria Action Controls Attenuation | Surface Water POTW POTW Discharge to POTW
Compliance Current This alternative | Without Without Without On-site treatment On-site treatment and
with contamin- does not meet | groundwater groundwater groundwater and natural natural processes will
Applicable or ant all ARARs. treatment, this treatment, this treatment, this processes will reduce contaminant

concentra- alternative does [ alternative is not alternative is not | reduce contaminant | concentrations in the
Relevan‘t & tions in not meet all likely to meet all likely to meet all | concentrations in groundwater to meet all
Appropriate groundwate ARARS. ARARs. ARARs. the groundwater to | chemical -, location - and
Requirements | r at the site meet all chemical -, | action-specific ARARs when
(ARARS) exceed location - and the remedy is complete.

applicable action-specific

State and ARARs when the

Federal remedy is

water complete.

quality

standards

for several

of the

compounds

This

alternative

does not

meet all

ARARs.
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Ground-water Comparative Analysis

Alt. 5
Alt. 4 Extraction
Extraction Without Alt. 6 Alt. 7
Alt. 3 Without Treatment Extraction, Air Extraction, Liquid-
Ait. 1 Alt. 2 Monitored Treatment and and Stripper and Phase Carbon
No Institutional Natural Discharge to Discharge to Discharge to Absorption and
Nine Criteria Action Controls Attenuation | Surface Water POTW POTW Discharge to POTW
Long-term Effectiveness If institutional Although there is This alternative would | The long-term Site risks would be Site risks would be reduced
Effectiveness and controls evidence to provide for a long- effectiveness of reduced. On-site On-site treatment of
permanence restricting indicate that term reduction in risks | this method is treatment of groundwater would capture anc
and of this o groundwater use natural attenuation | due to ingestion of limited by the rate groundwater would contain the high concentration
Permanence alternative is | at the site are processes are groundwater; at which the capture and contain VOC plume (>500 pg/l) and
very poor implemented and | occurring, no however, if the chlorinated the high concentration | effectively treat’remove the higr
ba_sgd on enforced, focused study to groundwater were solvents can be VOC plume (>500 concentrations of volatile
existing potential determine if untreated prior to extracted from the | pg/l) and effectively organic compounds and
transport exposure of the conditions are release, the risks aquifer and treat/remove the high | transfer them to the vapor
mechanisms | public to the favorable for would be transferred | whether the concentrations of phase.
and exposure | impacted site natural attenuation | to surface water POTW can accept | volatile organic
routes. With | groundwater processes and where the public may | and treat the compounds. The likelihood that the on-site
this . would be determine the rate | be exposed. The extracted treatment of groundwater will
alternative, eliminated. If the | of natural effectiveness of this groundwater. The likelihood that the | meet efficiency and
the property were to attenuation has method is limited by on-site treatment of performance considerations is

magnitude of
residual risks
woulid not be
reduced
although
natural
attenuation
may reduce
these levels
over time.

be developed at
a future date,
controls over the
type of
development and
type of
construction
activities allowed
at the site
specified in a
deed restriction
would minimize
exposure to the
public. The
magnitude of
residual risk is
primarily
dependent on the
effectiveness of
preventing use of
the site and
groundwater in
the long-term.

been conducted;
consequently, its
effectiveness at
the lonia City
Landfill is
unknown, If
monitored natural
attenuation is
occurring and is
selected as a sole
remedy, the
remedial time
frame is likely to
be long. If
selected as part of
a containment or
treatment remedy,
natural attenuation
would occur more
quickly.

the rate at which the
chlorinated solvents
can be extracted and
diluted in the surface
water body. Residual
risk would be
associated with air
and soil/sediments
impacted by this
action. An increase in
the mobility of
groundwater
contaminants would
be expected through
volatilization.

groundwater will meet
efficiency and
performance
considerations is
good. Site
contaminants are
readily eliminated by
the treatment
process.

Based on evaluation
of monitoring data,
system operating
parameters would be
adjusted or system
modifications
implemented so that
the system
effectiveness would
be optimized if
necessary.

high. Site contaminants are
readily eliminated by the
treatment process.

Based on evaluation of
monitoring data, system
operating parameters would he
adjusted or system
modifications implemented so
that the system effectiveness
would be optimized if
necessary.
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Ground-water Comparative Analysis

Alt. 5
Alt. 4 Extraction
Extraction Without Alt. 6 Alt. 7
Alt. 3 Without Treatment Extraction, Air Extraction, Liquid-
Alt. 1 Alt. 2 Monitored Treatment and and Stripper and Phase Carbon
No Institutional Natural Discharge to | Discharge to Discharge to Absorption and
Nine Criteria Action Controls Attenuation | Surface Water POTW POTW Discharge to POTW
Reduction of This This alternative As a stand-alone No reduction in Toxicity, mobility On-site treatment of On-site treatment of
Cont . t alternative does not address | alternative, this | toxicity, mobility or and volume of groundwater by air groundwater by liquid -phase
on. e_lmman does not principal site alternative does volume is expected contaminants stripping would result | carbon absorption would result
TOXICIty, address threats or not address other than that would be reduced in the removal of the in the removal of the volatile
Mobility, or principal site | incorporate the principal site provided by dilution or | through the POTW | volatile organic organic compounds present in
Vol ' threats or statutory threats or natural attenuation treatment compounds present in | the high concentration VOC
olume incorporate preference for incorporate the mechanisms. processes. the high concentration | plume (>500 ug/l).
th rough the statutory treatment as a statutory VOC piume (>500
Treatment preference means to preference for This alternative does | This alternative pg/l): VOCs outside the 500 pg/!
TMV for treatment | permanently or treatment as a not address the may address the plume would be expected to be

( ) as a means significantly means to statutory preference statutory VOCs outside the 500 | reduced through natural

to reduce TMV of permanently or for treatment. preference for #g/} plume would be processes.

permanently hazardous significantly treatment if the expected to be

or substances at reduce TMV of City of lonia will reduced through This alternative addresses the

significantly the site. hazardous accept the natural processes. statutory preference for

reduce TMV substances at the untreated waste treatment.

of hazardous | No reduction of site. water. This alternative

substances mobility, toxicity, addresses the

at the site. or volume would No reduction in statutory preference

be expected
other than that
associated with
natural
mechanisms.

toxicity, mobility or
volume is
expected other
than that provided
by natural
attenuation
mechanisms.

for treatment.
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Ground-water Comparative Analysis

Alt. 5
Alt. 4 Extraction
Extraction Without Alt. 6 Alt. 7
Alt. 3 Without Treatment Extraction, Air Extraction, Liquid-
Alt. 1 Alt. 2 Monitored Treatment and and Stripper and Phase Carbon
No Institutional Natural Discharge to | Discharge to | Discharge to Absorption and
Nine Criteria Action Controls Attenuation | Surface Water POTW POTW Discharge to POTW
Short-term Short-term Short-term Short-term Short-term risks are Since the system Since the system has | Since the air stripper system
Effecti effectiveness | increased exposure of the associated with has already been already been has already been implemented
ectiveness does not exposure to site public to exposure to workers implemented implemented under under the removal action, the
apply to this workers and hazardous during construction under the removal | the removal action, only remaining risk would be
alternative. nearby residents materials along activities. The risk of action, there are there are no risks due to modification made to it
and with safety exposure to the public | no risks associated with for carbon treatment. Any
environmental considerations are | would aiso be associated with system installation. remaining risks would be due to
impacts during low. Potential increased as the system Any remaining risks repairs or modifications to the
remedial actions environmental impacted installation. Any would be due to system but can be easily
would be minimal | impacts are groundwater would be | remaining risks repairs or controlled through
and centered on associated with discharged without would be due to modifications to the implementation of proper heaith

fence
construction, site
maintenance and
monitoring well
installation
activities. The
alternative can
be implemented
in a very short
time span since it
does not involve
large-scale or
sophisticated
operations.

the installation of
any additional
wells.

treatment to the
Kanouse Drain or
Grand River.

repairs or
modifications to
the system but can
be easily
controlled through
implementation of
proper health and
safety procedures/
controls.

system but can be
easily controlled
through
implementation of
proper health and
safety
procedures/controls.

and safety procedures/controls.

Page 57



Ground-water Comparative Analysis

Alt. 5
Alt. 4 Extraction
Extraction Without Alt. 6 Alt. 7
Ailt. 3 Without Treatment Extraction, Air Extraction, Liquid-
Alt. 1 Alt. 2 Monitored Treatment and and Stripper and Phase Carbon
No Institutional Natural Discharge to | Discharge to Discharge to Absorption and
Nine Criteria Action Controls Attenuation | Surface Water POTW POTW Discharge to POTW
Implementa- This This alternative Prior to Based on evaluation | The extraction The extraction system | The extraction system and air
bilit alternative presents no implementation, a of monitoring data, system has and air stripper have stripper have already been
Yy presents no significant study would be system operating already been already been implemented under the remova
implement problems with required to obtain parameters would be | implemented. implemented under a | action. Modification would be
ability respect to the hydrogeologic adjusted or system Modifications previous action. necessary to install the carbon
problems due | technical and geochemical modifications would be treatment. Additional extraction
to the lack of | feasibility of the data necessary. designed/implemente | necessary to Additional extraction wells can be installed to further
any technologies This study could d so that the system remove the air wells can be installed ] control the 500 pg/l plume.
alternative involved with be readily effectiveness would stripper from the to further control the A discharge permit from the
elements. implementation. implemented. be optimized e.g. if system. 500 pg/l plume and/or | local POTW has already been
No problems are required, additional perform long-term approved.
anticipated with groundwater recovery | The system would | monitoring.
regards to wells can be added to | be optimized
availability of enhance during design to A discharge permit
equipment, recovery/containment | ensure that proper | from the local POTW
materials, and of all or a portion of pumping rates are | has already been
services. the 500 pg/l plume. achieved to obtain | approved.
hydraulic controi of
The feasibility of this the impacted area.
alternative is
considered poor The feasibility of
based on the high this alternative is
likelihood that considered poor
approval for untreated | based on the high
discharge would not likelihood that
be granted. approval for
untreated
discharge would
not be granted.
Cost $0 $526,000 $652,000 $1.3 million $1.3 million $1.3 million $1.4 million
State Acceptance No No, if stand- No, if stand-alone No No No, if stand-alone No. if stand-alone
alone Yes, if combined Yes, if combined with

Yes, if combined
with other actions

with other actions

other actions

Yes, if combined with other
actions

Community
Acceptance

A complete summary of public comments can be found in the attached Responsiveness Summary.
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K. PRINCIPAL THREAT WASTES

The NCP establishes an expectation that U.S. EPA will use treatment to address the
principal threats posed by a site wherever practicable (NCP Section
300.430(a)(1)(iii)(A)). The “principal threat” concept is applied to the characterization of
“source materials” at a Superfund site. A source material is material that includes or
contains hazardous substances, pollutants or contaminants that act as a reservoir for
migration of contamination to ground water, surface water, or air, or acts as a source for
direct exposure. Principal threat wastes are those source materials considered to be
highly toxic or highly mobile that generally cannot be reliably contained, or would
present a significant risk to human health or the environment should exposure occur.

Although no “threshold level” of risk has been established to identify principal threat
waste, a general rule of thumb is to consider as a principal threat those source
materials with toxicity and mobility characteristics that combine to pose a potential risk
several orders of magnitude greater than the risk level that is acceptable for the current
or future site use.

The 1994 removal action removed the known source(s) of drums and contaminated soil
in Area A. There are no known sources in Area B. In addition, it was determined that
implementation of a pump and treat system with an air stripper could capture and
remediate the source area of the groundwater plume defined by the 500 ug/l total VOC
boundary. While some questions remain conceming capture and remediation of the
500 ug/l total VOC source plume, there is evidence that the existing pump and treat
system is going a long way towards achieving the performance goals established under
the removal action. ’

Through implementation of the earlier removal action and selection of the source and
groundwater alternatives in this ROD, principal threat wastes are being treated.

L. SELECTED REMEDY

This section of the ROD will be organized into three sections: 1) Description, Rationale
and Estimated Costs for the Selected Remedy, and 2) Expected Outcomes of Selected
Remedy

Description, Rationale and Estimated Costs for the Selected Remedy

Based on information in the Administrative Record and presented in this ROD, the U.S.
EPA selects Groundwater Alternative 2 - Institutional Controls, Groundwater Alternative
3 - Monitored Natural Attenuation for the dissolved portion of the VOC plume, and
Groundwater Alternative 6 - Groundwater Extraction, Air Stripper and Discharge to
POTW for the 500 n.g/l source plume of the VOC plume.
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Selected Remedy

The selected final groundwater
remedy consists of the existing
recovery and treatment of
groundwater associated with the
contaminant plume identified in the
A-1 Aquifer. Groundwater is currently
being extracted from the wells using
submersible pumps and routed
through a network of underground
pipes to a central holding tank located
in an on-site treatment building. Itis
then treated through airstipping .
Periodic draw-down measurements
and sampling of monitoring wells

-
Selected Remedy:

Groundwater Alternatives 2, 3, and 6 - Institutional
Controls, Monitored Natural Attenuation, and
Groundwater Extraction, Airstripping, and Discharge to
the POTW

Estimated Capital Cost: $156,600

Annual O & M Cost: $166,000

Duration of O & M: 30 years

Total Present Value (7% discount rate): $2.2 million
Estimated Time to Implement: Immediate

installed down-gradient from the recovery wells will be required to verify the
effectiveness and adequacy of the recovery well network in containing/treating the 500
pg/l total VOC plume and achieving and sustaining federal MCLs at the waste boundary
through natural processes over time and MDEQ GSI discharge limits at the Grand River
and Kanouse Drain over time. Recovery of contaminated groundwater may involve
modifications to contain and treat the 500 ug/l total VOC plume and achieve and
sustain MCLs and GSl discharge limits if monitoring indicates that the existing system is
insufficient. Current effluent from the system is being discharged to the sanitary sewer.
Influent and effluent sampling and analysis is required to verify proper operation of the
system and as a condition of a local discharge permit.

Monitored natural attenuation (MNA) will be implemented for the contaminant plume
outside the influence of the pump and treat system. Monitoring will include, at a

minimum:

. Contaminants of concern and their potential degradation by-products (i.e.,
daughter products) as determined from literature searches.

. Routine Indicator Parameters, including pH, dissolved oxygen, Eh ( a.k.a.:
Redox, or Oxidation/Reduction Potential), temperature, and specific electrical
conductance.

. Indicator Parameters necessary to evaluate continued MNA, such as: alkalinity,

chloride, nitrite, nitrate, dissolved methane, iron (i) and iron (li), chloride,
sulfate, sulfide, total organic carbon, etc.

. Vertical and horizontal characterization of contaminant and hydraulic conductivity

distributions.
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. Seasonal variations and trends to determine if changes in contaminant
concentrations, indicator parameters or water types may be attributed to natural
attenuation or seasonal variability. To determine seasonal variations, the effects
of different, potential influences on water quality (such as recharge -events,
pumping effects, etc.) need to be documented.

Table 7 presents the most important contaminants of concern and the federal and state

standards that must be met under this ROD.

Table 7 - Federal and State Standards for Contaminants of Concern Detected in Groundwater
Federal Grand River | Grand River Kanouse Kanouse
Maximum | Chronic GSI | Acute GSI Drain Drain Acute

Concentrati | Discharge Discharge | Chronic GSI GSlI

Chemical on Limit Limit (ug/L) | Limit (ug/L) Discharge Discharge

(ug/L) Limit (ug/L) | Limit (ug/L)

trichloroeth 5 N/A 3,500 200 3,500

ene

cis-1,2- 70 N/A 11,000 620 11,000

dichloroethe

ne

1.1- N/A N/A N/A 740 N/A

dichloroetha

ne

vinyl 2 N/A N/A 15 N/A

chloride

arsenic 50 N/A N/A 150 N/A

chromium 100 N/A 3,700 240 3,700

copper 1,300 N/A a9 30 99

manganese 50* N/A 5,300 1,200 5,300

zinc N/A N/A 1,100 560 1,100

* secondary MCL

Institutional controls will be implemented to restrict exposure to potential hazards at the
site. Institutional controls will include:
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. Maintenance of the site including vegetative cover, perimeter fencing,
warning signs - "Danger-Unauthorized Personnel Keep Out/Hazardous
Waste Site" and all other appropriate support facilities.

. Use of deed restrictions to control development of the property.

. Continued and/or enhanced controls to prevent future use of the
contaminated groundwater. The City of lonia currently precludes the
installation of a drinking water well or irrigation wells at or near the site.

Lastly, residential development in Areas A and B is prohibited. Commercial or industrial
development of Areas A and B may be allowed so long as it does not adversely impact
groundwater remediation at the site.

Remedy Rationale

A number of actions have been implemented to prevent direct contact with groundwater
under the landfill. In 1984, clay was added to areas of obvious depressions in the
landfill cover. On completion of the point source removal in 1994, sand obtained from
an off-site source was used to backfill the excavation and an 18-inch cap composed of
clay/clay-rich material was placed over the sand backfill. These measures have been
effective in reducing or eliminating potential dermal contact and ingestion and will be
maintained.

As noted, the point source of buried drums and drum-related material and associated
soil was removed during the 1994 removal action and the resulting excavation was
backfilled with sand and an 18-inch cap composed of clay/clay-rich material was placed
over the sand backfill. This cover serves to minimize infiltration and contaminant
leaching to groundwater. The remaining portion of the landfilled, non-hazardous
municipal waste is covered with native soil or clay which, based on the results of the
landfill clay cap investigation, provides a variable amount of infiltration reduction
through the non-hazardous material. Infiltration and the resultant leaching
contaminants to groundwater will continue to be minimized.

Another potential exposure pathway includes ingestion of surface water, or fish which
have been impacted by surface water contaminant transport/release to the to the Grand
River. Also relevant is dermal contact with sediments or surface water which have been
effected by the same mechanism. Additionally, dermal contact or ingestion of '
contaminated on-site soil and inhalation of contaminated dust and vapors from
volatilization of contaminants from contaminated waste could result if erosion of the
landfill cap exposes contaminated waste.

The current point source and landfill cover prevent direct surface water contact with the
residual contaminants and non-hazardous municipal waste. Erosion of the soil cover
and clay cap materials which might expose the landfill contents will be controlled.
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Results from investigations at the site have shown that the shallow groundwater at the
site has been impacted by the former point source in Area A. The potential pathway of
ingestion of contaminated groundwater is unlikely as there are no current or likely future
groundwater receptors at this site. However, to protect potential downgradient receptors
and environmental media, a removal action for the site was implemented in Area A,
where the highest contaminant concentrations were detected in the groundwater. A
pump and treatment system has been installed to contain the 500 ug/L plume. lron
fouling has caused the existing system to go down periodically. However, new
equipment has been installed and maintenance frequency has been increased to
reduce or eliminate the time that the current pump and treat system is down. Questions
remain concerning the existing system’s ability to contain/treat the 500 ug/L plume.
Data from groundwater monitoring will be used to evaluate the system effectiveness,
adjust operating parameters and determine any system modifications that are
necessary. This may include the installation of additional extraction wells and treatment
capacity or passive enhancements like a collection trench.

Based on information in the administrative record and developed using the BIOCHLOR
model, monitored natural attenuation is a viable remedy for the VOCs detected
downgradient of the 500 ug/L plume, assuming the current groundwater extraction
system captures the 500 ug/L plume.

Evatuating groundwater flow conditions outside the 500 ug/L plume were evaluated for
all contaminants in the groundwater. However, the primary downgradient contaminants
of concem are cis-1,2-DCE and vinyl chioride. Trichloroethene (TCE) is considered a
site contaminant; however, TCE is not detected in any of the downgradient wells and is,
therefore, not considered a contaminant of concern downgradient from the site.

The Grand River located to the south of the site is at an elevation lower than all
monitoring wells in the A-1 unit. Therefore, the Grand River is considered the main and
final discharge point for the majority of groundwater in the A-1 aquifer. The exception
to this would be at times of accelerated run off during spring months or storm events
when the river would rise faster than the local water table reversing the hydraulic
gradient. During those times the Grand River would and begin to feed the local flow
system temporarily. A short term event such as this would not affect overall flow at the
site but would temporarily widen and deflect any contaminant plume entering the river.

The hydraulic gradient in the area south of the 500 ug/L plume is approximately 0.0015
ft/ft based on the 1999 sampling event. This gradient is much lower than the hydraulic
gradient to the north of the 500 ug/L contour which was approximately 0.01 ft/ft. This
indicates that as contaminants moved downgradient from the point-source area,
groundwater flow slows down giving contaminants more time to break down.

Based on the BIOCHLOR model, the degradation to below 2 ug/L MCL for VC is 900
feet. The estimate for degradation to below the 70 ug/L MCL for cis-1,2, DCE is
approximately 400 feet. The distance to the Grand River in the south - southwest
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direction along an approximated flowline is between 1,000 and 1,500 feet which would
indicate that there is more than adequate distance between the contour of the 500 ug/L
plume and Grand River for attenuation to take place. Distances to the eastern and
western site boundaries and the Kanouse Drain are less but are still expected to
achieve MCLs or GSI discharge limits, as appropriate, over time.

There are limitations associated with this model and a more conclusive evaluation of
natural attenuation will require a more sophisticated model (e.g., MODFLOW/RT3D)
and more downgradient monitoring wells to further delineate the plume. Currently the
best data for evaluating contaminant transport at the site is the conceptual model
supported by the analytical data and the BIOCHLOR model.

Addition of more wells will be necessary to monitor natural attenuation for contaminants
downgradient of the 500 ug/L plume. Chlorinated solvent plumes are typically long and
narrow, often 100 feet wide or less and require a tight monitoring network to fully
assess the plume. Currently there is approximately 500 feet of unmonitored
groundwater between MW-12 and MW-10R. Monitored natural attenuation will require
more wells than are currently downgradient of the contaminant plume.

The groundwater plume downgradient and outside of the groundwater removal action
capture zone (500 ug/L zone) does not pose a current excess risk to the aquatic
environment of the Grand River or Kanouse Drain and consequently, engineered
remediation of the entire groundwater plume is not necessary. Chronic and acute
discharge values were calculated for a number of contaminants of concern at the
Kanouse Drain. These are presented in Table 8.

Table 8 - Chronic and Acute Discharge Limits for the Kanouse Drain (ug/L)
Chemical Chronic Discharge Limit | Acute Discharge Limit
trichloroethene 200 3,500
cis-1,2- 620 11,000
dichloroethene
1,1- 740 N/A
dichloroethane
vinyl chloride 15 N/A
arsenic 150 N/A
chromium 240 3,700
copper 30 99
manganese 1,200 5,300
zinc 560 1,100
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Except for vinyl chloride, all other contaminants of concern are not currently exceeding
either the chronic or acute discharge limits based on the most recent groundwater
sampling in February 1999. In addition, this groundwater sampling event occurred prior
to start up of the pump and treat system. Taking a closer look at the chronic discharge
limit of 15 ug/L for vinyl chloride reveals that its basis is in human health protection. An
ecologically protective discharge limit is 930 ug/L based on the revised Mixing Zone
Determination dated September 14, 2000. State reguiations require selection of the
more stringent of the health protection thresholds; however, from a reasonable future
use perspective, the Kanouse Drain does not supply sufficient water to be considered
as a potential drinking water source or represent an excess human health risk. The
ecological systems in and adjacent to the Kanouse Drain are more authentic
benchmarks for evaluating adverse impacts due to continuing discharges of vinyl
chloride to the Kanouse Drain. According to the revised Mixing Zone Determination,
that limit is 930 ug/L, or nearly 4.5 times greater that the highest concentrations found
near the Kanouse Drain before the pump and treat system was operating.

Therefore, U.S. EPA believes that capture of the 500 ug/L plume, along with natural
processes to reduce contaminants, particularly vinyl chloride near the Kanouse Drain,
over time will protect human health and the environment.

Since ARARs must be attained at completion of remedial action and federal MCLs will
need to be met east of the Kanouse Drain in Area A, GSI discharge limits are likely to
be achieved and sustained at the Kanouse Drain before federal MCLs are achieved
and sustained at the waste boundary.

The current pump and treat system and natural attenuation monitoring address the
remedial action objectives of containment and treatment of the plume, reducing further
migration from the source area, and controlling cross media migration of contaminants
from groundwater to surface water.

Expected Outcomes of Selected Remedy

Current and future expected uses for the site include commercial or industrial interests.
Residential development is currently and will continue to be prohibited. Commercial
and industrial interests may be restricted due to flood plain designations or interference
with the existing pump and treat system. Continued operation and maintenance of the
pump and treat system will occur until the Federal MCLs at the waste boundary or the
GSI discharge limits at the Kanouse Drain and Grand River are achieved and can be
sustained.

Implementation of the selected remedy will reduce groundwater contaminant
concentrations to acceptable levels based on a reasonably expected reuse for the site.
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M. STATUTORY DETERMINATIONS

Under CERCLA Section 121 and the NCP, the U.S. EPA must select remedies that are
protective of human health and the environment, comply with applicable or relevant and
appropriate requirements (unless a statutory waiver is justified), are cost effective, and
utilize permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. In addition, CERCLA includes a
preference for remedies that employ treatment that permanently and significantly
reduces the volume, toxicity or mobility of hazardous wastes as a principal element and
a bias against off-site disposal of untreated wastes. The following sections discuss how
the selected remedy meets these statutory requirements.

Protection of Human Health and the Environment

Implementation of the selected remedy will adequately protect human heaith and the
environment through maintenance of the existing soil cover, the continued operation
and maintenance of the existing pump and treat system which captures and treats the
500 ug/L VOC isoplath, and natural attenuation and monitoring of the groundwater not
influenced by the existing pump and treat system. Institutional Controls will continue to
prohibit the use of the aquifer until federal MCLs at the waste boundary or the MDEQ
GSI discharge limits at the Kanouse Drain and Grand River are achieved and can be
sustained.

Compliance with ARARs

Section 121(d) of CERCLA requires that Superfund remedial actions meet applicable or
relevant and appropriate requirements (ARARs). In addition to ARARs, the ARARs
analysis which was conducted considered guidelines, criteria, and standards useful in
evaluating remedial alternatives. These guidelines, criteria, and standards are known
as “To Be Considered” (TBCs). In contrast to ARARSs, which are promuigated cleanup
standards, standards of control, and other substantive environmental protection
requirements, criteria or limitations; TBCs are guidelines and other criteria that have not
been promulgated.

A requirement may be either "applicable” or "relevant and appropriate” to a remedial
action. Applicable requirements are cleanup standards, criteria, or requirements under
Federal or promulgated State law that specifically address a hazardous substance,
poliutant, contaminant, remedial action, location, or other circumstance at a CERCLA
site. Relevant and appropriate requirements may not be "applicable” to a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a
CERCLA site, but they do address problems or situations sufficiently similar to those
encountered at the CERCLA site so that their use is well suited to the particular site.

Even though there are several types of ARARS, they are divided into three separate
groups: chemical-specific, location-specific, and action-specific.
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Chemical-specific ARARs are requirements which set health or risk-based
concentration limits or ranges for specific hazardous substances, pollutants, or
contaminants. Maximum Contaminant Levels (MCLS) and National Air Quality
Standards are examples of chemical-specific ARARS.

Location-specific ARARs set restrictions on activities based upon the characteristics of

the site and/or the nearby areas. Examples of this type of ARAR include Federal and
State siting laws for hazardous waste facilities and sites on the National Register of

- Historic Places.

The third classification of ARARSs, action-specific, refers to requirements that set
controls or restrictions on particular activities related to the management of hazardous
substances, pollutants, or contaminants. Resource Conservation and Recovery Act
(RCRA) regulations for closure of hazardous waste storage units, RCRA incineration
standards, and pretreatment standards under the Clean Water Act for discharges to
Publicly Owned Treatment Works (POTWs) are examples of action-specific ARARS.

Actual ARARs can be identified only on a site-specific basis. They depend on the
detected chemicals at a site, specific site characteristics, and particular remedial

actions proposed for the site. ARARs must be attained by completion of the remedial
action unless a waiver is invoked. The groundwater remedy for the site, which includes
the existing pump and treat system that captures and treats the 500 ug/L VOC
contaminant plume, monitored natural attenuation for the groundwater not influenced by
the pump and treat system, and institutional controls, will meet all ARARS over time.

ARARs identified for the lonia City Landfill site are discussed below.
CHEMICAL-SPECIFIC ARARS

As previously stated, chemical-specific ARARSs set health-based or risk-based
concentration limits or ranges for specific hazardous substances, pollutants and/or
contaminants. Tables A-1 and A-2 present a review of the potential Federal and State
chemical-specific ARARS. Some of the chemical-specific ARARs that may apply to the
lonia City landfill site are discussed below.

Federal Chemical-Specific ARARS

Maximum Contaminant Levels for Drinking Water

The Federal Safe Drinking Water Act provides for the establishment of drinking water
standards for public water systems. These standards are "applicable” only to public
water systems as defined by the Act and regulations. However, they may be
considered "relevant and appropriate” as ARARs for potential groundwater exposure
via drinking water [U.S. EPA, Superfund Public Health Evaluation Manual (Oct. 1986)].
Although the A-1 aquifer is not currently used as a drinking water source, the potential
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exists for such use; therefore, drinking water standards are considered ARARs for
Remediation Alternatives.

The primary "maximum contaminant levels" (MCL) for organic chemicals are
considered ARARs (CERCLA Directive 9284.0-05). Primary MCLs are enforceable
standards establishing maximum permissible levels of contaminants in drinking water.
(See 40 CFR 142).

In addition to the pesticides and total trichloromethanes, MCLs are set for the foliowing
organic chemicals: benzene, vinyl chioride, carbon tetrachloride, 1,2-dichloroethane,
trichloroethylene, 1,1-dichloroethylene, 1,1,1-trichloroethane, cis-1,2 dichloroethylene,
1,2 dichloropropane, ethylbenzene, monochlorobenzene, o-dichlorobenzene, styrene,
tetrachloroethylene, para-dichlorobenzene, toluene, trans-1,2 dichloroethylene, total
xylenes, dichloromethane, 1,2,4-trichlorobenzene, and 1,1,2-trichloroethane (40 CFR
141.61). MCLs for inorganic chemicals include: arsenic, barium, cadmium, chromium,
mercury, nitrate, total nitrate and nitrite, selenium, antimony, beryllium, cyanide,
thallium, and fluoride (40 CFR 141.62 and 40 CFR 141.11). Standards for turbidity,
microbiological and radiological contaminants are also established.

The Safe Drinking Water Act also provides for establishment of secondary MCLs.
These are designated to "control contaminants in drinking water that primarily affect the
aesthetic qualities relating to public acceptance of drinking water” [40 CFR 143.1]. The
regulations note that secondary MCLs "in the judgment of the Administrator (of EPA)
are requisite to protect the public welfare" [40 CFR 143.2 (f)]. Federal secondary MCLs
are set for aluminum, chioride, color, copper, corrosivity, fluoride, foaming agents, iron,
manganese, odor, pH, silver, sulfate, total dissolved solids, and zinc (40 CFR 143.3).
Table 2-1A lists federal standards/guidance for indicator compounds detected in the
groundwater.

Federal Water Quality Criteria

Section 304(a) of the Clean Water Act requires EPA to develop water quality criteria
related to protection of human health and aquatic life. EPA has developed criteria for
numerous substances. The Federal water quality criteria do not have regulatory impact
and are therefore not "applicable” to the cleanup. However, since they do set levels
which prevent toxicity they may be considered "relevant and appropriate”.

Under Section 121(d)(2)(A) of SARA, the remedy selected must "require a level or
standard of control which at least attains ... water quality criteria established under
Section 304 or 303 of the Clean Water Act, where... such criteria are relevant and
appropriate under the circumstances of time release or threatened release". SARA
further provides that "in determining whether or not any water quality criteria under the
Clean Water Act is relevant and appropriate under the circumstances of the releases,
(EPA) shall consider the designated or potential use of the surface or groundwater, the
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environmental media affected, the purposes for which such criteria were developed,
and the latest information available" [Section 121(d)(2)(B)(i) of SARA].

The ambient water quality criteria for acute and chronic toxicity to fresh water aquatic
life are relevant and appropriate for any discharge from the site to nearby surface
water.

Release from Solid Waste Management Units

The RCRA regulations under 40 CFR Part 264 Subpart F establish maximum
contaminant concentrations that can be released from hazardous waste management
units. Although there are no hazardous waste management units on-site, the RCRA
regulations do consider releases of hazardous substances into groundwater.
Therefore, these requirements are "relevant and appropriate”.

Toxic Substances Control Act

The Toxic Substances Control Act (TSCA) has resulted in the establishment of
regulations concerning the manufacture, processing, distribution, use, disposal,
storage, and marking of PCB items. Additionally, TSCA establishes spill cleanup
standards. EPA policy dictates that the PCB spill policy be considered during
implementation of CERCLA actions. The policy is found at 40 CFR Part 761 Subpart
G. No PCB wastes have been detected at the lonia City Landfill, therefore these
requirements are not applicable and are not relevant or appropriate.

Clean Air Act

Review of the Clean Air Act (CAA) identifies the National Ambient Air Quality Standards
(NAAQS's) as potential ARAR’'s. However, NAAQS's are ARAR’s only when the
remedial activity (groundwater treatment in this case) is a “major” source of emissions
(EPA, 1989). A major source is defined as one that emits 250 tons per year of a
regulated pollutant in a CAA attainment area or 100 tons per year in a hon-attainment
area. The groundwater treatment system at the lonia City landfill site has the potential
to emit regulated pollutants but is not anticipated to be a major emission source.
Therefore, these requirements are "relevant and appropriate”.

State Chemical-Specific ARARs

Mixing Zone Determination Discharge Limits

The Michigan Department of Environmental Quality calculated chronic and acute
discharge limits for the Kanouse Drain and Grand River. These discharge limits are
shown in Table 7, on page 61. As shown on Table 7, these discharge limits are
considered applicable to the lonia City Landfill site.
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Michigan state chemical-specific ARARs are identified in Table A-2.
LOCATION-SPECIFIC ARARs

Location-specific ARARSs are requirements that set restrictions on activities based on
the location and characteristics of the site and nearby areas. Tables A-3 and A-4
present a review of potential Federal and State location-specific ARARS.

ACTION-SPECIFIC ARARs

ARARSs applicable to the implementation of remedial action alternatives at the site are
action-specific ARARs. Potential action-specific ARARs applicable to the lonia City
Landfill site are presented in Tables A-5 and A-6.

Cost-Effectiveness

U.S. EPA has determined that the selected remedy is cost effective. Section 300.430
(H(1)(iiD) of the NCP requires U.S. EPA to evaluate cost effectiveness by comparing
all the alternatives that meet the threshold criteria (protection of human health and the
environment and compliance with ARARSs) against three balancing criteria (long-term
effectiveness and permanence, reduction of toxicity, mobility or volume through
treatment, and short-term effectiveness). The selected remedies meet these criteria by
achieving a permanent protection of human health and the environment at low risk to
the public, and provide for overall effectiveness in proportion to their cost.

The Superfund program does not mandate the selection of the most cost effective
cleanup alternative. The most cost effective remedy is not necessarily the remedy that
provides the best balance of tradeoffs with respect to the remedy selection criteria nor
is it necessarily the least-costly alternative that is both protective of human health and
the environment and ARAR-compliant. Cost effectiveness is concerned with the
reasonableness of the relationship between the effectiveness afforded by each
alternative and its costs compared to other available options.

The total net present worth of the selected remedy is $2.2 million.

Utilization of Permanent Solutions and Alternative Treatment Technologies or
Resource Recovery Technologies to the Maximum Extent Practicable

U.S. EPA believes that the selected remedy represents the maximum extent to which

permanent solutions and treatment technologies can be utilized in a cost-effective
manner for the lonia City Landfill site.
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Short-Term Effectiveness and Implementability

The selected remedy does not pose excessive short-term risks. In fact, since the
groundwater extraction and treatment system that has been selected as part of this
remedy is already in place and has been operational since May 1999, there are no
short-term effectiveness or implementability issues as to that component of the
remedy. Any short-term increased exposure to site workers and nearby residents, and
environmental impacts during implementation of the institutional controls and
installation of the monitoring wells would be minimal. Similarly, there are no special
implementability issues for the other aspects of this remedy. There are no technical
barriers to implementation of the institutional controls component of the selected
remedy. As to the monitored natural attenuation component of the remedy, a study is
required prior to implementation to obtain necessary hydrogeologic and geochemical
data. This study can be readily implemented.

Preference for Treatment as a Principal Element

Based on current information, U.S. EPA believes that the selected remedy is protective
of human health and the environment and utilizes permanent solutions to the maximum
extent possible. The remedy does satisfy the statutory preference for treatment of the

hazardous substances present at the site as a principal element through the continued
operation of the existing pump and treat system and long-term monitoring.

Five-year Review Requirements

The NCP, at 40 C.F.R. § 300.430(f)(4)(ii), requires a five-year review if the remedial
action results in hazardous substances, pollutants, or contaminants remaining on-site
above levels that allow for unlimited use and unrestricted exposure. Because this
remedy will result in hazardous contaminants remaining on-site above levels that allow
for unlimited use, a statutory review will be conducted within five years after initiation of
the remedial action to ensure that the remedy is, or will be, protective of human health
and the environment.

N. DOCUMENTATION OF SIGNIFICANT CHANGES FROM PREFERRED
ALTERNATIVE OF PROPOSED PLAN

To fulfill CERCLA 117(b) and NCP [40 C.F.R. §§ 300.430(f)(5)iii)(B) and
300.430(f)(3)(ii)(A)], the ROD must document and discuss the reasons for any
significant changes made to the Selected Remedy.

The Proposed Plan was released for public comment in July 2000. It identified
Groundwater Alternatives 2, 3, and 6 as the preferred alternatives for groundwater.
There are no significant changes from the Proposed Plan groundwater alternative and
U.S. EPA selects Groundwater Alternatives 2, 3, and 6 and the final groundwater
remedy for the [onia City Landfill site.
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The Proposed Plan also identified and selected a soil clean-up alternative. Instead of
specifically selecting a soil alternative, this ROD has discussed the removal activities
that have already been undertaken at this site, and why no further soil remedy needs to
be selected for the site because the principal threat from soils has already been
addressed. The elements of the Source Method Cleanup Alternative SM-2 and SM-3,
which required restricting access, restricting development of certain areas of the site,
prohibiting drinking water wells, and providing monitoring and maintenance of the site,
have been incorporated into the groundwater remedy outlined in this ROD.

Page 72



Figures



IONIA, MICHIGAN
IONIA COUNTY

VICINITY MAF’

IS8 AV

[AL

l

DATE: 06/22/2000 TWE: ©:50 AM  USER: DSM

— 1\ 1-.-
- ’;

AN
-
[ ] -
- —
. —_—
N ~
’ e
e
e
/
648

-K\i()nld

.
lAFAV[YYE T

"Nh

ﬁxem\un-" ’ =

! ER
) /I .
L) _1
S S [ T
. v : 0 Tl - QJ:,
i Yo 4
. Err] » "
g . . 7 (" 3 S _\_
A X
. SLL | : 7 - . Rotison /'
' Ii T - Prairic{ __ . Park

0

N J [
Z ' cwESAFfof _"\\ -
SGRAND ™~ / e -

~» 4\4/\\ [
° %
SITE . 2
&
R . | _75 0_ P

&

Fishbeck Thompson, Carr & Huber
Engineers ¢ Scientists ¢ Architects
Grand Rapids, Michigan

fr

PLOT INFO: 96227A\CD\FIGURE-1.0%WG

IONIA, Mi QUADRANGLE

7.5 MINUTE SERIES

DATED: 1978

Maptech(r) U.S. Terrain Serias(tm),
(c)moptech, Inc. 603-433-8500

Gegvel TN
g ‘mm /
i ,
3‘ i ’
. y
S e S
-~ -\ . >
s . \ 3
j z g
R [~ 2 x - )
/‘\‘,\‘ ' S - ‘::
z- 8
t
..Gjavel Pnﬂ %
§ e 'J_‘ N R S CLYDE RLGA,D 77
-
e Sravn Pits
2 Tutie
o ion
| <l [ ¥
- e Tl .
0 2000 4000
REFERENCE: Scale: = 2000

SITE LOCATION MAP

Ionia, Michigan

Ionia City Landfill
Groundwater Monitoring Report




:mynxﬂ‘"'!'ixg‘.
s

PROPERTY
x x x CHAN UNK FENCE

T TRAL
LOCATION e WETLAND CLASS
BOUNDARY
SANPLE LOCATION
OSTLY GRASSES
_'/;,.
SCALE: 1°=200"
POWF: SEMIPERMANENTLY
FLOODED PALUSTRINE
OPEN WATER
WITH UNKNOWN BOTTOM.
PFO1A: TEMPORARILY
FLOODED, FORESTED
PALUSTRINE BROAD-— Former lonia City Landfii
LEAVED DECIDUOUS. lonia, Michigan

PFO1C: SEASONALLY FLOODED,

FORESTED PALUSTRINE - m-*""/"'" o ;/’{:'

DECIDUOUS. T e e SCALE AS SHOWN

Site Vegetation/Habitst Map
* WETLAND CLASSIFICATIONS OBTAINED FROM U.S. v
FISH AND WILDLIFE SERVICE, NATIONAL WETLAND.

Jlaname: ...\lonio\Figures\Site.dwg

Yot Fite: ..\r\misc\standard.pc2 FIG. 2




AREA

SOURCE SUPPLEMENTAL
MEDIA SOURCES RECEPTORS

Grand River

Benthic

Intermittent

Invertebrates

Fish & Aquatic

Drainage Ditch

Invertebrates

E ....................... ’ Aquatic-feeding
' P Birds & Mammals

P Soil Flora and Fauna

Former lonia

v

City Landfill

Terrestrial-feeding
P!  Birds & Mammals

Area

—>

Pathway evaluated directly
in the SERA

....... g Secondary pathway

EXPOSURE
PATHWAYS

b Direct Contact
b Ingestion

b Direct Contact
b Ingestion

b Ingestion

b Direct Contact
b Ingestion

b Ingestion

incorporated indirectly in the SERA

ChemRisk

A Service of McLaren/Hart

Figure 3

Conceptual Site Model for the Former lonia City Landfill Site




|

M \LUD UM \ALAU 14 \D TMOULD \DD 1 1A1 /.UM,
PLOT INFO: 96227A\CO\\IGURE-4.0WG DATE: 08/22/2000 TIME: 10:0' AN  USER. DSM

HARRISON STREET

_ ]\
LA \\'»

A (

1 —

VELAND STREET

t

YARD § T

r"_

s '
w'_#nm—#

P~

TR PZ-18
"' [ OW-18we

w14 i
-¢- PZ-200
OW-20we

I'-%_ :

AREA B

W13

MW—9s

_&'—l& .'_‘m.‘ |

e e —

Scale: 17 = 350

FIGURE ADAPTED FROM MAP PROVIOED BY MctAREN /HART

"™ AREA A I

~ ow-21
MW-8e nv—.ﬂm - +_¢§"-? + o

=) F
J
u_mm,

DRAN) TO GRAND RIVER

w9 //

TOW-2

Tow--3 S

PZ-NS
PZ-210 / |

N __— -
A+ a s LEGEND
L -~ -~ MONITORING WELL LOCATION
// 2 /" WELL NEST LOCATION
/ F / 8 STAFF GAGE LOCATION

- e L B TERE P
L~

9 350 700 MONITORING WELL

LOCATION MAP

&

Fishbeck, Thompson, Carr & Huber
Engineers o Scientists o Architects
Grand Rapids, Michigan

ceh

fi

Ionia City Landfill
Tonia, Michigan
Groundwater Monitoring Report

PROJECT NO

96227B

FIGURE NO

4




N \WDLL /A NS \LAUDWDLL 1A UWS

HARRISON STREET

M#—

-2

USER: DSM

—r =
:
g\____w_@_mr____J
ﬁ ~

——/

| 198.0
I PMW-— 5
& AREA A I

AY

102.0 MW-TR
K |

1Tu

MWt 4

130

w—_u¢_ :

90

4" 1

8.0
MW=

e 7

IM'—S ! { 025
-—"000

\
AR //

f“\* -

:73 91 :|s
10 000—J PZ-21D / |
43\5 ow-23 '*" #‘” y 3
Rw— PZ-) &

1420 Pl |.’ 27
O .,_ g
_/0'-2-7 a1 _¢<_,._n 84.0 EI

PE_23
a3 oweds

m*?

Flm-

e

.'/

~

AREA B \\
N

+>,—/

yd
Y4 7

N

e
.-'/
.'./
pd
0 350 700
] e ——
Scale: 17 = 350

FIGURE ADAPTED FROM MAP PROVIDED BY MALAREN/HART

PLOT INFO. 96227A\CD\FIGURE-5.0WG  DATE: 08/22/2000 TIME: 10:52 AN

; -

VAT

- Mo / -4; MONITORING WELL LOCATION
p—
/' WELL NEST LOCATION
o ®  STAFF GAGE LOCATION
/ ——— VOC CONTOUR LINE
L 220 VOC CONCENTRATION (ug/L}
h/
TOTAL VOC CONCENTRATION = Slad OF
REPORTED COMPOUND CONCENTRATIONS > CROL
. SWL ONLY:  SCREENED !N A-2 AQUIFER
- INSUFFICIENT WATER AVAILABLE FOR SAMPUNG
wee  P2-205 WAS REPORTEDLY PULLED AND FILLED
SEE TABLE 4—' FOR DEFINTION OF DATA
QUALIFERS
—_— N N e

FEBRUARY 1999

Fishbeck, Thompson, Carr & Huber

&

Engineers ¢ Scientists ¢ Architects
Grand Rapids, Michigan

cth

fr

Ionia City Landfill
Ionia, Michigan
Groundwater Monitoring Report

PROJECT NO

96227B

FIGURE NO

5




HARRISON STREET J

MW=

¢mo—z :

N \WOLL/A NS \LAWOWOLL /AU

PLOT INFO: 96227A\CO\FIGURE-6.0WG  DATE: 08/26/2000 TME 10:50 AM USER: DSM

_BROWN STREET
%

uw-ge | lrw- 3219523
| Aot
1

1 U NW-TR
‘I

tu
MW-14 i

w-_|¢_ [

LRV
'WlS

W~ e

v “Flm‘

Ty
.U'—‘O )

L —
0 350 700

P —

Scale: 17 = 350

FIGURE ADAPTED FROM MAP PROVIOED BY MCLAREN/HART

1

_PROPERTY UNE

_./. LEGEND

MONITORING WELL LOCATION
WELL NEST LOCATION

STAFF GAGE LOCATION

TCE CONTOUR UNE

TCE CONCENTRATION (ug/L)

SW. ONLY: SCREEMED N A-2 AQUFER
INSUFFICIENT WATER AVAILABLE FOR SAMPUNG

see  PZ-20S WAS REPORTEDLY PUALED AND FILLED

SEE TABLE 41 FOR DEFIMTION OF OATA
QUALFIERS

&

Fishbeck, Thompson, Carr & Huber
Engineers ¢ Scientists ¢ Architects
Grand Rapids, Michigan

cth

fi

Ionia City Landfill
lonia, Michigan
Groundwater Monitoring Report

PROJECT NO

96227B

FIGURENO

6




N \WOLL /A T \LAUIWO LL /A UM

MW

¢_M\'—Z

HARRISON STREET ) L

T
\

USER: DSM

[

ORAN) TO GRAND AY

[Y)

I 120.0

| ’&"H \REA A

f

520 fJ

| ,_m'_‘ Pw—z\
8/ 4
S O 2000 m\v-J\
[ 7 8 ] 3000 marﬁ%-iln
\_((“ ow—m
120 ::u\ ﬂ”_'u Pz 5
470.0 FI 180
‘¢}| ou—'o-—’ ”_” ;—gﬂ’s -
4.,
\ 330.0 OW-23
Wt N / -
+ 1800 PZ-200 M®— 3o
OW— 20w
—

MW- 8«

a7 4 \UU‘-!%

— i
// oﬁ-d /

-,

ISTRIBUTIO

'le

/
i/ _¢_ow—zz 240
= —

Mw;qf_\%

_ _PROPERTY LNE

._./ LEGEND

N

MONITORING WELL LOCATION
WELL NEST LOCATION

@  STAFF GAGE LOCATION
C1S-1,2-DCE CONTOUR UNE

2640 (IS-1,2-DCE CONCENTRATION
(ug/L)
. SWL ONMLY. SCREENED IN A-2 AQUFTR

ee  INSUFFICIENT WATER AVARABLE FOR SAMPUNG
ses  PZ-20S WAS REPORTEDLY PULLED ANO FRLED

SEE TABRE 41 FOR DEFINITION OF DATA
QUALIFIERS

OF CIS—1,2—

&

Fishbeck, Thompson, Carr & Huber
Engineers o Scientists ¢ Architects
Grand Rapids, Michigan

ceh

fr

Ionia City Landfill
lonia, Michigan
Groundwater Monitoring Report

PROJECT NO

96227B

PLOT INFO: 96227A\CO\RIGURE-7.0WG  DATE: 08/26/2000 TIME 11:31 AM

bl DNCE |N_GROUN

FIGURE ADAPTED FROM MAP PROVIDED BY McLAREN/HART

WA

FEBRUARY 1999

R

FIGLRE NO




NI \NOLL /A WIF \LAUIWDLL /A UG

PLOT INFO: 96227A\CO\FIGURE-B8.0WG DATE: 08/26/2000 TIME: 1:08 PN USER DSM

HARRMSON STREET

Mw—1e

Mw-2

[

w13

MW-9a

12 PRy %l%
'M'—IO

PMW-3 .
S AREA A '
us 3“—5 wu ‘o .
) u\t ) ;
| Puws * Puw-2 Puw-3 ;
20~ __Puw ""m;‘,_&'_. —
500 Y Tow-2 ~
~
TOW-3"" \ D |
pZ-21S
500 200 PZ-210 / l
-~ ~
e "
Rw— PTA —_— ’
N gepopzo1m ™~ 27
OW—180e

/
|
'é
s
e
~b
\\ﬁ}/ |
RN
] 55\

1

.'/
/
0 350 700
e e —
Scals: 17 = 350

FICURE ADAPTED FROM MAP PROVICED BY MCLAREN/HART

DRAN} TO GRAND RIVER

- - _— -1

| 10 U
|

MONTORING WELL LOCATION
WELL NEST LOCATION

STAFF GAGE LOCATON

——— VINYL CHLORIDE CONTOUR LINE
VINYL CHLORIDE CONCENTRATION

" (wg /L)

. SWL ONLY. SCREEMED IN A-2 AQUIFER
se  INSUFFIOENT WATER AVANLABLE FOR SAMPUNG
tes  PZ-20S WAS REPORTEDLY PULLED AND FILLED

SEE TABLE 4-! FOR OEFIMITION OF DATA
QUALIFIERS

DISTRIBUTION OF VINYL
CHLORIDE IN GROUNDWATER

FEBRUARY 1999

&

e Architects

Grand Rapids, Michigan

Fishbeck, Thompson, Carr & Huber
Enginecrs o Scientists

ceh

fr

Ionia City Landfill
Ionia, Michigan
Groundwater Monitoring Report

PROJECT NO

96227B

FIGURE NO

8




Contamination Tables



Table 1 + Volatile Oiganic Data Summary
Basnting Groundwater Monitoring Report
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1.1z Iichorovthane ugit 1u 1u Tu 1u lu hu ' U 1y Py by o |
L1 -Dichloroethane | ugil Py 1 v 12 ! ! 4 M -~ i~ o oud
1.1 Dichiotosthens ugit 1u 'y 1u 1u hu by by ru hu b o -
1.2-Dibromo-3-chioropropar| ug/L 1 U Y} 1u ru Tu Tu hu hv bu hu ™ Lo
1.2 Gibromosthane (EDB) ug/L (Y] tu 1 u v U I 1y I Py by Ly -~
1.2 Dichiorobenzone ug/t Tu Tu 1u 1u T v ru T hu by o i~
1.2 Dlehloroothoneg ug/t 1u 1u Tu 1 ru ry by 'y Y by Y Ly
1.2 Dichloropropane ug/L (Y] U 1u T ru hu hu 1 1y hu ' U
L.2.4 Tilchioobenzene ug/L Y 1y 1u 1u Tu ru hu ru by hu o o
L3-Lichlorobenzene ug/L [V | Y] 1y hu 1 ry 'y Hy 'y by o o
La Dichiorohenzens ug/L 1u T u 1 lu 1 u i~ 1 u 1V LU - - ,‘ v
2 Butanone (WEK) uglL 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 Uk 5 UR 5 UR 5 uR o iR
e NG gt 5 UR 5 UR S UR 5 UR 5 UR 5uR 5 UR 5 UR 5 UR 5 UR 5 UR b Uk
4 Mathy! 2 pontanone (MIBH ug/l. 5U 5uU S5y Su su su 2 su 2y 2y g UR Y
AColong g/l 5 UR 5 UR 5 UR § UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR ul 5 LR
Honzore uo/L 1u ) 1 U 2 1y Y] 1 tu ! Ty Ty 1 U
romochioromeothane ug/L 1v 1u 1 u 1u 1 v hu 1o 1Y by : 3 ll ::
Bromodichiloomaothane ug/l. LY 1u Ty ru hu ru 'y 'y Ly N 1 u 1
Bromotann ug/L 1 U 1 U tu hu hu hu hy ' 'y Y 1 u 0
Bromomuoihone ug/l v 1w v b 1y ru ru ' " b iU : o
Carbon disulide ug/l 1v Ty 1u ru hu ru Y y - Lo lu 1 ::
Catbon tuttachionicly ug/l. 1u 1u 1y hu hu Y : " o Lo Ly 1Tu 1y
Chioiobunizuneg ug/L (V] | Y 1y ru hv u o o Y Lo 1 u
Chiorouthong ug/t. 1 Ul 1u 1w by hu hu My Y by ' o
Chiorofornm vg/L 1 U U v 1 My 1 ru ru ' oy o o
Chloromeihang ug/l 1 u | Y 1 1u U v 1y Iy - 5 o ()!‘3..‘1J ; v
als-1.2-Dichlurosthene ug/L U 6 ‘v 12 4 10 'y o 70 #o tu 1 u
cis-1,3 Lichioropropene ugit 1u ] Ty 1y 'u 1y 1y hy ru 1y 1y b u
Dibromochioromethane ug/L T u 1U v 1 hu ru ry 'y Ly Y 1u 1 U
tihylbonzene ug/L 1u 1u ‘U )u \u }v )Y )Y )Y )Y p
Motholama 2U 2vu 2U 2u 2u 2U 2u 2U 20U 2u
ylene chioride ug/l. 2 U 2 U 1u U 1 U 1 u 'u 1 U ‘U 1u VU
Styrono ug/L 1u 1 u Yy 1 Ul VUi
Tetrachlorosthene ug/L | Y] U 1u 1 U Y 1 by W - Lo Tu 1
Toluene ug/L 3 09U ‘U 06U ! ! 'y ! Hu oo U ! Lj
tans-1.2-Dichioroethylene | ugt. T U 1U 1u i~ : 3 : 3 : 3 : 3 : u 0'? J, 1u 1u
tons-1.3 Dichioropropene | ug/l 1y 1u 1u ' U YU 1u 1u 1 u \ b 1 U 1 u
Tiichlorosthoeng ug/t Tu 07U v 7; g 2 2 3 1 U '3 5 04 4 3
Vinyi chilorlda ug/L. 1 U 4 1y ' u 1u ' u 1 1 U 05 U 1 U 1 u
Xylones ug/t 2 07y 1y Qo uy - -

Data Qualiiers

"1 Analyzed for but not detected.

Lstimated vaiye.

) Q i t
R Result Is rejected due to a deficlency In abliity 1o analyze the samp'e and meet quallty control criterla. Presence or absunce of the farget analyte cannot be verlfisd.

D Value obtained from a diluted reanalysls.
Bolded values indicate reported concentiation at or above the CRDL.

O ACOMRON 3639 - tonta\ 1999 GW monitoring data\vocsteb99.wb3
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Tabte 1 «» Volatlle Organic Dala
Basotinue Groundwater Monitoring R

ey Clity Lanadfin
Juneg 1999

Data Qualiflors:

1 Analyzed lor but not datected

4 t stimoted value.

1 Iressult Is rejocted due 10 Q delu
8] Vaolug obtalned from a dituto. |
Boldoud values Indicata reported co

ONVCORMONAO3Y 16nia) 1999 GW monltorng data\vocsleb99. wb3

Fishbeck, Thompson, Carr & Huber, Inc.

Wol Hurmbor W16 MW-17 OW-21 OW-22 Ow-23 Ow-23 PMW-1 PMW-2 PMW-3 PMW-4 PMW-5 prsd
Comiment Dupliicate

Collecton Date 02/10/99 02/04/99 02/16/99 02/09/99 02/08/99 02/08/99 02/16/99 02/16/99 02/15/99 02/10/99 02/15/99 02/09199
Parcmetar Units

1711 i hioroohane ug/L Tu 1 u 28 Ty 'y tu 340 J 56 10 3 0 u L0
1LY Telrachiotosthane | ug/l T u 1u 10U v Y u 500 u 4u Tu 'y 10U 5 U
112 Iehlorosthane ug/L Tu U 10U [RY u tu 500 U 40 U tu 1y 100 50U
1.1 Dichlorouthane ug/L 1 U 1 k1) 3 43D 4D 260 J 28 J 15 3 10U 1o
1.1-Die hlotosthung ug/l. 1V Tu 10vu 1V 2 2 500 U 4u v 1u 10 U L0
1.2 Dttromo-3-chluropropan| ugiL 1u 1 u 10 UJ U ‘v U 500 uJ 40 Ul 1 uJ Ty 10U )1
1.2 Ditwomouthane (EDB) ug/L. 1v 1U (s QY] v U 'u 500 U 4u tu [NV 10U HU U
1.2 Dichlotobenzune ug/L 1 U 1u 10U 1u Ty v 500 U 40u Tu 1u 100 IRy
1.2 Dichiotouthane ug/L T u Tu 0u Ty Tu Ty 500 U 40 U hu 1u 10U sOU
1.2-Dichloropropang ug/L 1u 1u 10UV 1u Tu v 500 u 40U tu |V 10U My
1.2 4-Hchlorobunzone ug/L Tu 1y 10U v (Y [y 500 U 40U 1y LY, 0vu 50 U
1.3 Dic hlorobenzone . ug/L 1u 1 u 10U U v v 500 U 40U tu 1 u 10 u 41 U
1A Dl horohunzenes ugiL 1u 1 U 10U Tu 1u 1U 500 U 40 U 1 U lu 10U 500
2 Butanone (MEK) ug/L 5 UR 5 UR 50 UR S UR 5 UR S UR 2500 UR 200 UR 5 UR 5 UK 80 UR 250 UR
? Huxanony ug/L 5 UR 5 UR 50 UR S UR 5 UR 5 UR 2500 UR 200 UR 5 UR 5 UR 50 Uik 250 UR
4 Muthyl-2 portanones (MIBH ugil. s U 5U 50 UJ 5u su Su 2500 UJ 200 uJ 5U 50U 50 U 250 U
Acutong ug/L 5 UR 5 UR 50 UR 5 UR S UR 5 UR 2500 UR 200 UR 5 UR 5 UR 50 UR 750 UR
Bonzong ug/L v 1 U 0u v 2 2 500 U 40 U [y (Y 10Uy 50U
Bromos hloromethany ug/L tu U 10ou Tu 'u 1y 500 u 40 U o v 10U S0U
Bronodichloruimuthang uy/l (Y} Yu 10u Ty 1 u Ty 500 u 40 u by (Y] 10 u S04
Bromaotonn ugf/t. 1 u 1T u [[oV] 1u 1u 'y 500 U 40 U Tu 1u 10U HYu
Bromomaethane ug/t. 1wl VU 10 LJ 1w (Y 1y 500 U) 40 uJ 1w bul 10U Uy
Cotion disulticty ug/l. v 1u 10UV Tu Ty 1u 500 u 40U 1y 1u 10u 5001
Carbon tetrachionde ug/l T u 1Tu v ru Ty Tu 500 U 40U tu tu 10u Ly
Chlorehenzeny ugit. 1u 1u 10U 1y v Ty 500 U 40 u Vu 1u 10 U 50 4
Chiorouthone ug/L 1uU 1u ou 1Tu U 1y 500 U 40 U 1y v 10U S0 U
Chiloiolonm ug/L Ty Y} 10U Tu v 1u 500 U 40 v LY u 10U s
Chiluioimethane ug/t tu U 10U Ty J Y 1 U 'SCX) u 40 v tu Tu 10u 5004
s 1.2 Dlchioroethene ug/l 07 1y 110 24 330D 00 3400 520 ! 20 120 670

<5 1.3 Dichioropropens ug/L. 1u 1u ou 1y Tu v 500 U 40 U 1y lu 10 u 501
Ditramochlotomethane ug/t i u VU 10U U 1u 'u 500 U 40 U tu v 10U 4RV
Ehylbonzoeny ug/t. IRV T u 1wy 11U 1 1 U 500 U 40 u 1U Y 10U 500U
Mothylane chlorlde ug/L 2U 2U 20U 2u 2u 2U 1000 U 8o u 2u 2y 20U o 1y
Stytons ug/L [V 1 U 10U v 'y tu 500 U 40 U tu Ty 10U S U
Toltachiorovthene ug/L 1 UJ P u 4) 1 Uy tu 1 500 U LRy U 1 uJ 10 W 50 Ul
Tolueno ug/l. 06U 2 v 084 1 u v 500 U 4 u 1 u 09 u 10U 50 U
frans-1.2-Dichiotasinylens | ugn. T u 1u 10U 1u é 6 500 U 40 U Ty 1 0u 50 U
trans-1,3-Dichloropropene | ug/l. 11U 1 U 10U 1u U ‘l u 500 a0v U 1u 10U 50U
Tichloroathene ug/L VU 1u 180 1y 1V 1V 7400 450 8 n 78 50 U
Viny! chloride ug/L 1 tu v 57D 160 D 160 D 500 U 40U tu 2 v 640
Xylones ug/L 06U 2 10 U 08 J 1 U 1u 500 U 40U 1 u 08 U 10U 50 1

Pago 20t 4
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Table | « Volallle Organic Data *

Binuline Groundwaoter Monltoring R

fonda City Landim

ik |9y
Waell . B . . .. X -
o ; ":‘::z?el P2-18S PZ2-190 PZ195 P2-20D ’_PZ 210 PZ-215. PI-22D P2-23 fleld'BIIMI( Fleld.glmk Flald Blonk | Field Bicink
,(»:‘,:"::i:?:, Dute — 02/00/99 02/08/99 02/04/99 02/11/99 02/16 02/16/99 | 02/08/99 02/08/99 02/03/99 02/08/99 0?/(.)3/99 02/7.:/99
<M I
L1 ) lichiorseihane wgL | SU Tu LRV .Su 8 5J v 1u 1u 1 u v 05
\.1.22-Teachorosthane | ugn 5V - 1u [V) 5U 0u 20UV v U v v 1v Ti,l
1.1.2-lichioroethane upL 50 1u YU 5U 40U 20U 1y ‘U 1u v 1 u U
1L.1-Dichlorosthane ugh 24 1y 1u 4y 260 66 1u v (Y v 'u U
L. L-Ochiorosthens ugL Su LRV) 1u 5V LV 20U 1u < tu tu Y u 1u U
1.2 Ditytomo-3-chioropropar| ugh. 5U 1u 1u 5U Ou 20UV tu v v (TN [N 1u
1.2 Diumoothone (EDB) | wgn 5u 1u v Su 4 U 20U v ' u tu Tu 1u ry f
1.2-Dichloroburizene ugit Su 1 v 5U 40U 20U |V tu v 1y 1V 1u
1.2-Dic:hintoethane uglL 5U 1 'y S5y 0V 20U 1U 1u [RV) Vu | V] Ty F
1.2 Dichioropropane upnL 5u 1u (Y] 5U 0u 20U (V) tu 1u 1u 1u Y u
1.2.4-Tichiorotsenzene uglL 5u 1y v 5 U 40u 20U lu v 1u v v 1 u
1.3 Dichirobenzene uplL LYT] v v Su QU 20U Tv | Y tu 1u 1y It
1.4 Dichlotobenzene uL sy Ty v Su 40 U U v 1u 1v [RY) (V] 1
2-Butenone (MEK) ugh. 25 UR 5uR 5 UR 25 UR 200 Uk 100 R 5 UR 5 ur 5 uR 5 UR 5 UR 5 UR
2 Humnone . ughL 25 UR 5 UR 5 UR 25 ur 20 UR | . 100 UR 5 ur 5 ur 5 UR 5uR S uR 5uR
4 Moty 2 pomtanone (MIBN ugh 23U X 5u 25U 2004 100 U sy su s5u 5y su 5
Aculine Wt 25 UR 5 UR 5 UR 25 UR 200 UR- 100 LR S UR 5 UR Sur 5 UR 5 UR 5 uR
Borvune ug. 50V v tu 5U U 20U . (Y [RY] 14 ' u 1u 'Y
Momaochiolomothone ugL sSu v (Y 5u QU 20V B RY) 1u tu lu 1u - tu
romaodsichloromethone ugh 5U v tu 5u 0u 20U v v v tu 1y ' u
omotonm uglL 5y 1v 1u su 4Uu 200 v v 1u (Y 1u 1u
romomohone ug 5.U4 1V | Y su 4u 20U 1u v 1u U 1 Ul (]
Cunbhon disultido ught Su (V) | V) 5uU 40 U v v 1u [ ") 1u 1u o
Carbion totrachilohde ugl. 5u 1v 1V 50 Oy 20U 1y 1 u 1Y U 1u 1
Chintchunzung ugh 5U 1u 1u 5U U 20U Yu v T 1u 1u 14
Chiotouihang ugt. 5U 1Y) 1u 5u “u 20U I 1u 1w v 1KY] 1u
Chiootom gL 5U v 1u Su U 20U ‘u v 1u ru Ty 1u
Chlutamothony uglL S5y (N 1v S5V 40U 20U 1vu 1u 1u 1u 1u IV
<15-1.2 Dichiotoeihene gt 95 v n 180 D 610 280 v é 1y U 'u RTI
¢h-1.3 Dichiotopropene | ugh. 5U v 1v 5V 40U 20U v U tu (RY) v 1 u
Dibyamochiorsnothane ugl. 50U v () s5u 0u 20U v v v Ly 1u 10
f hylhonzene ugh. (Y] 1u 1V Su 4 v 20U 1u v v [ v 0.7
Mutiylone chiordde ugh. 10UV 2V 2V v 8o v v 2V 2u 2V 2u 2V z2 U
Styrends | ugh. 5u 1V 'u 5U L RU) 20U 1u 1u 1u 1u 1u 1 U
Tetrachioroethone ugt 5U) v 1u 5w 40 UJ 20 1u Tu v tu VW 1u)
Tohiwne ugL 5V v 1Y Su U 20U 1u tu lv Iy () 0.6 4
nons 1.2-Dichiotosthylone | ug sU v v é 84 20U lu 1Tu v tu 1u 1Tu
tians 1,3-Dichioropropone | ugll 5v () () Su 40U U ‘v tu T 1o [NV 1 u
Tichiorouthany vot. |- aly 1u 1y 5u 52 184 v v 1u 1o 1u 08
Vinyt chilowleotu 4 11U 10 §9 210 27 v v ' u [V Y u v
y uL
Xylunus ugA. 5y 1u ) Sy LU 20U 1u L 1y 1u U 08 4

Data Quolitiurs:

U Anulyzad tor bul not delected.

4 tstimatocd value. '
R Rusudl Is rojocted due 1o a dull

D Vidue obitained from a dituted

Holdudd vidlos hcticate teported co

OACOMMON 3639 1onla 1999 GW ronltoring data\vocstob99.wb3 Fishbeck, Thompson, Cair & Huber, nc. 0170300



Table 1 « Volatile Organic Data
I asulne Groundwaoler Monltoring R
fonviey City Londii

Juihey 1999

Wo'l Humbos Trip Blonk Trip Blank Trip Blank Tiip Biank Trip Blonk Trip Blank
Cormmernt n ” 0 14 ] #6
Collection Daotg 02/03/99 02/04/99 02/00/99 02/09/99 o2/1 02/15/99
Pon uneter Uriits

L1 -Tdehiorouthaone ught 1u 1u 1v v 1u 1u
11,22 lattochiorosthone | ugl (V] 1u Tu 1u v V)
L2 ldehloetiving ug/L tu 1y | Y) 1y VU 1u
11-Dichlvtouthone ugn | V) 1u |V 1V |V} v
L1 Otctorousthwng ug. 1u tu tu 1y v 1u
1.2 Ditomo 3-chioropropar] wgt 1y 1v 11U YU 1u iy
1.2 I auimoutivae (EDB)Y gL LY Yy ' u {V) 1ty Ty
L. Z2-Dlchorobanzens ug/lL 1v (V) 1u 'v v ‘v
1.2-Dichiviovthone ugiL 1u 1V | Y) 1V RV (Y]
1.2-Dichioropropone ug/l. 10 1 U 1V 1V (Y 14
1.2, 4-ichiorobenzens uglL LV} 1V 11U 1U v v
1.3-Olchiotobenzene ug/L 1 v v |V 11U 1 u v
1.4-Dichiorobenzone uglL 1v ' 1v 1V | V) 1V
2 utanong (MEK) ugh 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR
2 Heonone ugL 5 uR 5 UR 5 UR 5 UR 5 UR 5 UR
A4 Muttyl 2 pantanaona (MIBH ugt, Sy Sy SUu SV 5U 54U
Acufonu ugh. 5 UR 5 UR 5 UR 5 UrR 5 UR 5 UR
Hunreune ugiL 1y Yu 1u (Y] Ty tu
Hromochlotoemothaono g/l 1v 1u 1u v Tu 1v
tomodichioromuthone ugh 1y YU ' u (Y Y (WY
Eromaototim ugiL 1u 1u 1vu 1y 11U 1u
Bromomeihione ught 10 'y v VU VUl Ty
Canbon disullide ught v 1V 11U 1v RV 1y
Cahion tulrachionds ught [V |RY) 1V 1V 1Ry v
Chliobonzong ughL [ Y] 1v 1V 1u 1 tu
Chlotouthons ugh. LN 1v 11U | Y 1u 1Y)
Cnotutonn ug/L tu tu 1V (Y] 1 'u
Chicmethone ugh. ' u v v [Y) | X'S 1u
¢ls-1.2 Dichioroethone ug/L tu () 1u v 1vu 1 U
cis: 1.3 DR hlotugiopene ughL 1v 1u U v | Y 1 U
DItromaochioamethane ug, 1u Y] Ly tu |Y) 1v
Ehyiunzene upL v [ Y] 1u [RY 1y v
Mottyluna chioricle ugh. 2u 2U 2y 2v 22U 2Uu
Styrena ugiL tu 1v tu Y 1u 1v
Tattachicrouthens uph. tu Vu (Y 1w (A UY] tu
Toluone ug/L [ V) 'u ‘U 1u 10 1v
tiuns-1.2 Dichigiouthylene | upL [RY (Y (Y U 1y |3V
tinns-1.3-Dichloropropene | wgh. [ V) v 1V 1u | V) 1u
Hichidrosthune ugn. 1u IRV} RV} 14 Ty 1 u
Vinyl chiotide up/ll. (Y] (Y 1v 1V [V tu
Xylost s [l 1 U | Y] 1.V U ) U | IRY)

Dty Onnlifiens:

U Andlyrued for but not detlectod.
J  Estiiatad vohw,

R et is refocted due 10 O dulh
) Vulue oblained from a dikutau
Boldeci values indiicate reported co

ON\COMMON 3639-1onla\ 1999 GW monitaring data\vacsieb®.wbld
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Table 2+ Inorganic Data Summary

Baseline Groundwater Monitoring Report
lonla City Landfill

June 1999

Well Number MW-2 MW-aR MW-5 MW-7R MW-8 MW-8 MW-10R T MW-12 | MW-13R
Coinment o Duplicate

Collection Date 02/02/99 | 02/11/99 | 02/02/99 02/09/99 02/03/99 02/03/99 | 02/08/99 | 02/03/99 | 02/11/99
Parameter Units

Aluminum, Total | ug/L 973 292 U 14.8 U 216 U 9.7 Uu 77U 37U 1.7 B 16 U
Antimony. Total |ugL 37U 37U 370 37U 37U 7 u 37U 37U 37U
Arsenic, Total ught 6B 98 8B 27 U 528 27 U 27 U 27 U 27 U 27 U
Barium, Total uglL 149 B 105 B 110 B8 184 B 208 - 204 180 B 2038 254 8
Berylium, Total | ug/. ol vu ol u 0l v 01 vu olvu o1 v 01 u 0 u ol u
Cachinium, Total |ug/l o3 u 03U 03 v o3 u oau 03 v o3 v 03 u 03 v
Chromium, Total | ugll 658 76 U 1.1 8B o9 u 28 8 081 U 13U 1.7 8 11U
Cobalt, Total ught 148 228 o8 u o8 u 08U o8 U 1.3 B 08U 08 u
Copper, lotal ug/L 428 1.7 U 358 099 u 145 B 15U 13U 238 59.5
Cycmnida, - ug/L 210 21 W 21 U 21w 21U 21v 21U 26 U 27 0
Iron, Total ugh. 1510 9520 188 U 7820 1860 1610 700 2260 810 U
Leacd, Total ug/L 18V 1.8 Ul 18U 1.8 UJ 4.1 18U 1.8 U 1.8 U 403 )
Manganese, Totd ug/ 138 454 109 8 578 1020 1000 1000 39.6 66.7
Mecrcury, Total | ug. o u oa v ol v ol u 01U 0l vu o1 v o u 0.1 u
Nickel, Total ugl| 968 46 B 13u 13V 258 158 228 138 13U
Sclenium, Total | ug/L 2 u 32V 21 32vu 2 u 32U J2u 32U 32U
Silver, Total . uglL 1u 1V 1 U 1V 1U 1U 1U 1u 1y
Thallium, Total ughL a7 U 4.7 U a7 v 47 U 47 U 47 U 47 U 47 U 47 vV
Vanadium, Total | ugL 27 U 1V 1V 10 v 1u 1U 1U 1V
Zinc, Total u 102 U 71 U 6.6 U 259 U 194 U 7.6 U 6 U 159 U 60.4

Data Qualifiers:
U Analyzed for but not detected.

J  [stimated value. ‘
B Value Is tess than tho Contract Required Detection Limit but greater than the Instrument Detection Limit.

CAWINI )WS'\H‘MP\ -MEOOOOA.WB3 Fishbeck, Thompson, Carr & Huber. Inc. 03/:40/00



Table 2+ Inorganic D¢
Baseline Groundwater |

lonla City Landdfilt

Pago 2 of 4

June 1999

Well Numbar MW-13R MW-14 MW-15 MW-16 MW-17 | OW-21 OW-22 OW-23 Ow-23
Couimment Duplicate Dupilicate
Colleclion Dale 02/11/99 02/15/99 0219499 02/10/99 02/04/99 | 02/16/99 02/09/99 02/08/99 02/08/99
Parqmeter Units

Aluminum, Total | ugil 21U 305 U 13y 101U 1950 2563 U 978 229 U 152 U
Antimony. Total | ugh. 3.7 U 3.7 U 388 37U 374U 4B 3.7 U 70U 3.7 U
Arsenlc, Total ug/l 28 8 27U 27 U 27 U 3.18 27U 3B 23.1 208 |
Barium, Tolal ug/L 259 B 464 B 754 B 498 308 105 8 -348 B 64 B 633 B
Beryllium. Total ugh | 01 u ol v o u SRV 012U ol v ORIV o1l u 0l u
Cadmium, Total | ug/L 03U 03 U 03V o3 u 03U 138 03U o3 v o3 u
Chromium, Total |ugl 08 U 17V 09 u 089 U 28.7 091 B 14U 4U 41U
Cobuailt, Tolnl ug/ o8 v o8V o8 U 08U 128 08 v o8 u 08 U 08 U
Copprar. Tolal ugh. 43 26 U 05UV 050U 8.18B 125 B 1U 5U 1.4 U
Cyanicle ught 2.1 UJ 21 W 2.1 W 2. uJ 21U 2.1 W 2.1 UJ 3u 21U
lron, Total ugl 853 U 1480 429 U 231 U ‘2780 398 3130 8610 8580
lead, Total ugh. 289 ) 1.8 L) 1.8 U 1.8 L) 18U 18V 1.8 UJ 298 18U
Manganese, Totcf ugh. 66.5 257 211 180 - 81.8 45.6 50.6 231 231
Merciy, Total ugh 0.1 U 0ol u ol u 01y RV 01U SR IRY) AR IRY] 01U
Nickex, Total ugh 1.3V 13 u 13U 13U 122 8 258 13 u 668 62 8
Selenin, Total fughs 32U 32U 32U 32u . a2u 95 32U 2 u 32\
Silver, l1otal ugh. 1U 1U LY 1U 14 1 U 1u U 1u
Ihatthm, Total ug/L 47 U 47 U 47 U A7 U 47 U 47 U 48 U 47 U 4.7 U
Vanactium, Total | ugh. 1u 10 1u 1U 46 U 11U 1 U ' 11U 1.7 U
Jine, lotal ught. 415 27.2 66 U 243 U 14.2 U 1200 272 U 42.5 39.9

- Data Quallflers:

})
J
)

Analyzed tor but n»
[sthnaled value,

Vaoluie is less than it

CAWIHDOWS\ TEMP\ ~-MEONOOA WB3

flshbeck Thompson, Carr & ) uber. Inc.




Page 3 of 4

Table 2+ Inorganic D«
Baseline Groundwater |
lonla City Landfill

- Jun 1999
Well Number PMW-1 PMW-2 PMW-3 PMW-4 PMW-5 PZ-18D PZ-185 | PZ19D PZ-108
Comment '
Collection Date 02/16/99 02/16/99 02/15/99 02/10/99 02/15/99 02/09/99 02/09/99 | 02/08/99 | 02/04/99
Paramelter Units
Alurninum, Total |ugiL 180 U 160 U 156 U Jiou 622 U 191U 55U 406 U 365
Antimony, Total | ug/L 37U 588 7u 7V 37vu 37U 37U 37 u 37U
Arsenic, Total ug/L 27 U 27 U 298 328 27U 18.9 27 U 19 9.1 8
Barium, Total ug/L. 638 8B 47 8 833 8 34.7 B 117 8 258 206 249 B 663 B
Berylium, Total | ugiL 0.1 u 0l U 0l u 0l u ol v ol v 01l u 01 u 01 v
Cadmiurn, Total |ugit. 03 u 03U 03 u 03 u o3v o3vu o3 v o3 u 03 U
Chromium, Total | ug/l 25.2 2070 25U 246 54 U 1.4 U 1.7 U 1.7 U 20.4
Cobait, Total ug/L 089 B 378 08 U 558 - 08U o8 v 228 08U 1.2 8
Copprer, Total ug/L 41 B 394 4.1 U 49 U 68.6 092U 25U 063 U 23U
{ynnicie ughL 2.1 v 20 W 2.1 W 21 U) 2 W 21 W 2.0 UJ 21U 21U
Iron, Total uglL 350 1Mo 364 U 2150 1”7 14600 137 U 1890 7040
Leadl, Total ug/L 18UV 129 1.8 UJ. 1.8 uW 304 - 18w 1.8 W 18U 1.8 U
Manganese, Totc*ug/L 440 149 92U 251 89 U 190 649 61.9 362
Mertcury, Total  Jugl 01U 01U ol v 0l u VRV clv olvu WANT) 0.l U
Nickel, Total uglt 3928 110 268 690 12 8 13U 668 19 B 154 8
Selenium, Total | ug. 32U 32v 32U 2y 32vu 2 u 32U 32U ‘ 32u

{Sliver, Total ugh 1u 11U 11U 1 U 1U 1 U 1V LY v
Thalliun, Total  {ugl 47U | aru 47 U 47 U 47 U 47 U A7 U 47 v 47U
Vanadium, Total | ugl 1 108 8 11U v 1U L [ 1 u 33
Zinc. Total uglL 100 259 43.1 96.4 100 235 U 154 41 U 278 U
Data Qualifiers:

‘U Analyzed for but nv
J  Istimated value.
B Value s less than t

Fishbeck, Thompson, Carr & Huber, Inc. 0.4/30/00

C:AWINDOWSA TEMPY -MEOOOOA WB3



Table 2+ Inorganic Di
Raseline Groundwater |
loniay City | anddfill

June 1999

PZ-21D

Well Number PZ-20D PZ-21$ PZ-22D “PZ-23 | Fleld Blank |Field Blank | Field Blank | Fleld Blank
Conunent #1 #2 #3 #4
Colleclion Date 02/11/99 02/16/99 02/16/99 02/08/99 02/08/99 | 02/03/99 | 02/08/99 02/09/99 02/15/99
Parameter Units

Aluminum, Total {ugi. 113U | 25 U KV RV 6U 922 37U 37U 111 8 166 U
Antimony, Total | ug/L 37U 37U 37U 37U 370U 37U KW 37u 37U
Arsenic, Total ug/L 13.9 10.9 37.6 27 U 27U 27 U 27 U 27 U 27U
Barium, Total ug/L 2088 4968 8728 243 8 3428 02U 02U 14U 02 u
Boryllium, Total | ug/l. o1 u 0l vu o1 v ot u 0l v olv 0l u 01 u 0l u
Cadinlum, Total |ug/L 03 U 03 U 03U 03UV 03U o3 Uu b3 vy 03U 03U
Chrorntum, Total | ug/ 19U 918 198 19u 87.1 096 U 18U 21 U 096 U
Cobalt. Total ug/L o8 U 08 U 24 8B 08U 1028 o8 u 08U - 08 U o8y
Copper, Total ught 451 078 U 43 05U 48 U 05U 05U 05U 05Uu
Cyanidle ug/. 103 J 2.1 W 2.1 U 21U 21U 248 21 U 2.1 W 21 W
Iren, Total ug/L 5380 7170 10900 1640 4530 188 U 22U 185 188 U
Lead, Total ug/l. 231 4 18 U4 13.1 18U 18U 18U 18 U 1.8 UJ 1.8 UJ
Maonganese, Totq ugh. 828 238 1040 31.8 357 02U 045 U 85U 02vu
Mercury, Total uglL ol v 0l vu o1 u VANV 0a U VANV 01U 0l v 01U
Nickel, Total ught 158 578 13u 138 784 13V 13u 1.3 4 134U
Selenlum, Total, | ugll 32U 32 u 2 v 32U 32U 32U 32U 32U 32U
Sitver, Total ug/L 1V 1V 1u 1V 1u (V) 11U 1V 1B
Thallium, Total uglL 47 U 5B 47 U 47 U A7 U 47 U 47 U 47 U 47 U
Vanactium, Total | ug/ 1V 1U 1U 1V 1.7 U 1V 1u o lu TU
7inc, folal u 84.6 o8 30 233 U 46.4 4.3 8 788 538 KR

Data Qualifiers:

U Analyzed for but n.
J  Estimated value.

B Value isless than it

CIAWINDOWSA TEMPY -MEOGO0A W83

Fishbeck, Thompson, Carr & Hubet. Inc.

C

C
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Risk Tables




HUMAN HEALTH RISK TABLE 1
SUMMARY OF RISK FOR A GENERAL WORKER

IONIA CITY LANDFILL
(Pagelofl)
e e —— —
Air Air
Arsa B Soil Sediment (1987 Data) (Air Stripger Data) Chemical-Specific % of
Chemical ~_______Oral___Inbalstion _ Dermal _ Dermal Inhalation Inhalation 7 ____Subtotal ‘ Total

MLE R ‘stimates

Amemic | 66E07  68E-10  62E-08  4.6E-08 B 7.7E07 81.6%
Benzene ' 1.2E-10 1.2E-10 0.0%
Bcnzo(a)?yn:m 49E-08 4 9E-08 5.2%
Cadmium i 1.4E-11 1.4E-11 0.0%
Dichioroethene, 1,1- 6.8E-10 6.8E-10 T 0.1%
Methylene Chloride 7.5E-12  1.6E-16 1.7E-11 4.1E-12 2.9E-11 0.0%
Trichloroethene 9.3E-11 9.3E-11 0.0%
Vinyl Chioride 1.2E-07 ’ 1.2E-07 13.1%
Pathway-Specific Subtotal 6.6E-07 6.9E-10 6.2E-08 9.5E-08 o 1.2E-07 9E-07 100.0%
% of Total 70.1% 0.1% 6.5% 10.1% 13.2% 100.0%
Arsenic 8.25E-06 8.45989E-09 7.68E-07 8.39034E-07 : 9.9E-06 © 90.3%
Benzene . 7.0E-10 7.0E-10 0.0%
Benzo(a)Pyrene 3.2E-07 ' , 3.2E-07 2.9%
Cadmium 4.4E-10 4.4E-10 0.0%
Dichloroethene, },1- 4.1E-09 A 4.1E-09 0.0%
-Methylene Chioride 6.7E-II 1.5E-15 1.5E-10 4.2E-11 2.6E-10 0.0%
Trichloroethene 5.5E-10 5.5E-10 0.0%
Vinyl Chloride ' 7.3E-07 . 7.3E-07 6.7%
Pathway-Specific Subtotal 8.2E-06 8.9E-09 7.7E-07 1.2E-06 7.4E-07 1E-0§ 100.0%

. % of Total 75.5% 0.1% 7.0% 10.6% _ 68% 100.0%




HUMAN HEALTH RISK TABLE 2
SUMMARY OF RISK FOR AN EXCAVATION WORKER

IONIA CITY LANDFILL
(Page 1 0f1)

- — o

e
' Air Air
Arca B Soil (1987 Data) (Air Stripper Data) Chemical-Specific % of
Chemical _ _Oral Inhalation Dermal  Inhalation Inhalation ‘ _Subtotal Total

Arsenic 1.8161E-07 2.03417E-10 1.7605E-09 " 1.8E-07 98.1%
Benune 3 4E' l 2 3 4E- l 2 00°/o
Cadmium 42E-12 4.2E-12 0.0%
Dichloroethene, 1,1- . 2.0E-11 2.0E-11 0.0%
- Methylene Chloride 2.0E-12 4.9E-17 4.9E-13 2.5E-12 0.0%
Trichloroethene . 2.6E-12 2.6E-12 -0.0%
Vinyl Chloride 3.5E-09 3.5E-09 1.9%
Pathway-Specific Subtotal 1.8E-07 2.1E-10 1.8E-09 3.6E-09 2E-07 100.0%
% of Total 97.0% 0.1% _0.9% 1% 100.0%

. - sk Estimates

Arsenic 3.8009E-07 4.25723E-10 3 -684;% 3.8E-07 99.1%
Benzene . 3.4E-12 3.4E-12 0.0%
Cadmium 2.2E-11 2.2E-11 0.0%
Dichloroethene, 1,1- 2.0E-11 2.0E-11 0.0%
Methylene Chloride 3.1E-12 7.4E-17 7.4E-13 3.8E-12 0.0%
Trichloroethene . 2.6E-12 2.6E-12 0.0%
Vinyl Chloride 3.5E-09 3.5E-09 0.9%

Pathway-Specific Subtotal 3.8E-07 4.5E-10 3.7E-09 3.6E-09 4E-07 A 100.0%

% of Total 98.0% 0.1% _1.0% — e 09% . 100.0%




HUMAN HEALTH RISK TABLE 3
SUMMARY OF RISK FOR A RESIDENT ADULT

IONIA CITY LANDFILL
(Pagelofl)
Air
Air (Air Stripper Data) Chemical-Specific % of
Soil Scediment Surface Water (1987 Data) On-Site Off-Site
Chemical Oral Inhalation Dermal Dermal Oral Dermal Inhalation Inhalation Inhalation Subtotal Total
H

Arsenic 4.9E-07 3.14146E-11 2.28E-08 1.06685E-08 7.17E-08 8.342E-09 e 6.1E.07 A

Benzene 1.1E-09 1.4E-08 44E-11 7.1E-10 1.6E-08 1.1%

Benzo(a)l’yrene 2.2E-08 1.2E-13 1.0E-08 2.1E-08 5.3E-08 3.6%

Cadmium 2.0E-12 2.0E-12 0.0%

Dichloroethene, 1,1- . 2.6E-10 4.1E-09 4.4E-09 0.3%

Dichloropropene, Cis-1,3- 6.8E-09 6.8E-09 0.5%

Methylene Chloride 1.6E-12 2.1E-18 1.8E-12 1.8E-12 2.7E-10  1.4E-10 4.2E-10 0.0%

N-Nitrosadiphenylamine 5.2E-10  1.2E-09 1.7E-09 0.1%

Trichlorocthene 3.5E-11 5.6E-10 S.9E-10 0.0%
Vinyl Chloride ] 4.6E-08 7.4E-07 7.9E-07 53.1%
Pathway-Specific Subtotal’ 5.1E-07 3.4E-11 3.3E-08 4.1E-08 8.0E-08 23E-08 4.7E-08 71.5E-07 1E-06 100.0%

% of Total 34.5% 0.0% 2.2% 2.8% 5.4% 1.6% 3.1% 50.3% 100.0%
v 1

Arsenic 4.22E-06 5.40548E-10 1.962E-07 4.02736E-07 9.56E-07 1.112E-07 _— 5. 9E-06 62.6%

Benzene 1.SE-08  1.8E-07 2.9E-10 2.4E-09 2.0E-07 2.1%

Benzo(a)Pyrene 1.5E07  16E-12  6.7E-08  1.5E-07 3.7E-07 3.9%

Cadmium 3.2E-11 3.2E-11 0.0%

Dichloroethene, 1,1- 1.7E-09 1.4E-08 1.5E-08 0.2%

Dichloropropene, Cis-1,3- ) 9.1E-08 9.1E-08 1.0%

Methylene Chloride 21E-11  57E-17  24E-11  20E-11  3.8E-09 1.9E-09 5.86-09 0.1%

N-Nitrosodiphenylamine 1.8E-08  4.1E-08 ) 5.8E-08 0.6%

Trichlorocthene 2.3E-10 1.9E-09 2.1E-09 0.0%
Vinyl Chloride 3.1E-07 2.5E-06 2.8E-06 29.5%
Pathway-Specific Subtotal 4 4E-06 5.7E-10 2.6E-07 5.6E-07 1.1E-06 3.4E-07 3.1E-07 2.5E-06 9E-06 100.0%

: % of Total 46.4% 0.0% 2.8% 5.9% 11.5% 3.6% 3.3% 26.5% 100.0%



(

HUMAN HEALTH RISK TABLE 4

EXPOSURE POINT CONCENTRATIONS FOR COIs IN AIR (AIR STRIPPER DATA)" .

IONIA CITY LANDFILL
(Page 1of1)
-_— Exposure Point Concentration (mg/m3)
Chemical On-Site Off-Site
Benzene 1.1E-06 3.5E-07
Chloroethane 4.7E-06 . 1.5E-06
Dichloroethane, 1,1- 2.9E-05 9.1E-06
Dichloroethene, 1,1- 1.0E-06 3.2E-07
Dichloroethene, cis-1,2- 7.0E-05 2.2E-05
Dichloroethene, trans-1,2- 1.1E-06 3.3E-07
Trichloroethane, 1,1,1- 9.2E-07 2.9E-07
Trichloroethene 3.9E-06 1.3E-06
Vinyl Chloride 1.1E-04 3.3E-05

a Derived using Michigan Department of Environmental Quality methodology (see Appendix B).

GACLIENTS\CHEMRISK\ionia-hh\finalAIRSTRIPPER . XLS

6/5/00 1134 AM



HUMAN HEALTH RISK TABLE §
SUMMARY OF RISK FOR ADULT FISH INGESTION

IONIA CITY LANDFILL
(Page 1 of 1)
Chemical-Specific % of
Fish
Chemical Oral Subtotal Total
_ MLE Risk Estimates
Arsenic o 8.784E-07 8.8E-07 45.8%
Benzene 9.2E-08 9.2E-08 4.8%
Dichloropropene, Cis-1,3- 5.5E-07 5.5E-07 28.5%
Methylene Chloride 4 8E-09 4.8E-09 0.2%
N-Nitrosodigl_lenzlaminc 4.0E-07 4.0E-07 20.7%
Pathway-Specific Subtotal 1.9E-06 2E-06 100.0%
- RME Risk Estimates
Arsenic 2.928E-06 2.9E-06 34.7%
Benzene 3.1E-07 3.1E-07 3.6%
Dichloropropere, Cis-1,3- 1.8E-06 1.8E-06 21.6%
Methylene Chloride 1.7E-08 1.7E-08 0.2%
N-Nitrosodiphenylamine 3.4E-06 3.4E-06 40.0%
‘—m%p_ecxmc Subtotal 8.5E-06 8E-06 ~100.0%



HUMAN HEALTH RISK TABLE 6
SUMMARY OF Hls FOR GENERAL WORKER

IONIA CITY LANDFILL
(Pagelofl)
Aix Air
Arsa B Soil Sediment (1987 Data) {Air Stripper Data) Chemical-Specific % of
Chemical Oral Inhalation Dermal Dermal Inbalation llh_lluﬁo- Subtetal Total
M imates
Aluminum 7.00E-03 7.18E-07 6.38E-04 2.80E-04 7.92E-03 4.0%
Antimony 4.50E-03 4.50E-03 2.3%
Arsenic 2.45E-02 252E-06  228E-03  1.70E-03 2.85E-02 14.5%
Barium 2.10E-03 1.08E-05  1.91E-03 4.02E-03 2.0%
Bengene 4.24E-05 4.24E-05 0.0%
Benzo(a)Pyrene 3.76E-07 3.76E-07 0.0%
Butyl Benzyl Phthalate ) 3.79E-08 3.79E-08 0.0%
Cadmium 3.62E-04 742E-08  132E-03  3.00E-03 4.69E-03 24%
Chloroethane 1.06E-07 1.06E-07 0.0%
Chromium 1.27E-05 499E-08  1.1SE-04  6.49E-05 1.93E-04 0.1%
Dichloroethane, 1,1- 2.11E-09 2.16E-13  481E-09  223E-09 1.87E-06 1.88E-06 0.0%
Dichloroethene, 1.1- T.24E-06 7.24E-06 0.0%
Dichloroethene, cis-1,2- 4 S6E-05 4 56E-05 00%
Dichloroethenc, trans-1,2- 7.34E-09 753E-13  167E08  1.12E-08 343E-07 3.78E-07 0.0%
Iron $.00E-02 S.13E-06  4.56E-02  3.26E-02 1.28E-01 65.0%
Manganese 1.06E-02 3.64E-03 1.42E-02 12%
Methylene Chloride 2.76E-07 198E-12  630E-07  1.33E-07 1.06E-06 0.0%
Selenium : 5.54E-06 5.54E-06 0.0%
Silver 2.63E-05 2.63E-0$ 0.0%
Trichloroethane, 1.1.1- 2.63E-04 2.07E-07 2.68E-04 0.1%
Trichloroethene 8.30E-08 8.30E-08 0.0%
Vinyl Chloride 4.57E-03 4.57E-03 2.3%
Pathway-Specific Subtotal 9 5E-02 3.7E-03 $ 2E-02 4.2E-02 2.7E-04 4.7E-03 2E-01 100.0%
% of Total 47.9% 1.9% 26.3% 21.4% 0.1% 2.4% 100.0%
— m Estimates .

Aluminem 8 61E-03 883E-07  7.85E-04 5.67E-04 1.0E-02 3.1%
Antimony 4.91E-03 49E-03 1.5%
Arsenic $.13E-02 $.26E-06  4.78E-03 $.22E-03 6.1E-02 19.0%
Barium 3.53E-03 1.81E-04  3.22E-03 6.9E-03 2.1%
Boma 4.2E-05 4.2E-05 0.0%
Benzo(a)Pyrene 4.11E-06 4.1E-06 0.0%
Butyl Benzyl Phthalate 3.3E-07 3.8E-07 0.0%
Cadmiaum 1 9E-03 39E-07 7.0E-03 3.8E-03 . 1.3E-02 3.9%
Chioroethane L.1E-07 1.1E-07 0.0%
Chromium 1.5E08 $.8E-08 1.3E-04 1.7E08 2.3E-04 0.1%
Dichloroethane, 1,1- 2.4E-08 24E-12 5 4E-08 2.2E-08 1.9E-05 1.9E-05 0.0%
Dichloroethene, 1.1- 71.2E-06 7.2E-06 0.0%
Dichloroethene, cis-1,2- 4.6E-04 4.6E-04 0.1%
Dichloroethene, trans-1 2- 7.3E-08 7.5E-12 1.7E-07 1.1E-07 3.4E-06 3 8E-06 0.0%
Iron 6 4E-02 6.6E-06 $5.8E-02 7.8E-02 2.0E-01 62.0%
Manganese 1.6E-02 5.4E-03 2.1E-02 6.6%
Methylene Chloride 4.2E-07 3.0E-12 9.SE-07 2.6E-07 1.6E-06 0.0%
Selenium : 7.0E-06 7.0E-06 0.0%
Silver 4.2E-05 4 2E-05 0.0%
Trichloroethane, 1.1,1- 4 3E-04 2.1E-07 4 3E-04 0.1%
Trichloroethene 8.3E-08 8.3E-08 0.0%
Yinyl Chlonde 7 92E02 4.3E-04 ;'75'3: 43,(::13 T
: X 6E-03 7.4E-0. . . - - ! 100.0%
p.mw.y.;.s::c;zc.ls ubtote l4§sr°/.l ’ 1.7% 23.0% 28.6% 0.1% 1.6% 100.0% :

NA  Not applicable



HUMAN HEALTH RISK TABLE 7

SUMMARY OF Hls FOR AN EXCAVATION WORKER

IONIA CITY LANDFILL
(Page10of1)
Air Alr
Arsa B Sail (1987 Data)  (AlrStripperData)  Chemical-Specific % of
Chemical Oral Inhslation  Dermal Inhalation Inhalation Subtotal Total
ates
Aluminum O81E-02  1.10E05  9.32E-04 9.9E-02 6.8%
Arsenic 3.44E-01 3.85E-05 3.33E-03 3.5E-0! 23.7%
Barium 2.94E-02 1.65E-04 2.79E-03 3.2E-02 22%
Benzene 6.2E-05 6.2E-05 0.0%
Cadmium 5.1E-03 1.1E-06 1.9E-03 7.0E-03 0.5%
Chloroethane 1.6E-07 1.6E-07 -0.0%
Chromium 1.8E-04 7.6E-07 1.7E-04 3.5E-04 0.0%
Dichloroethane, 1,1- 3.0E-08 3.3E-12 7.0E-09 2.7E-06 2.8E-06 0.0%
Dichlorocthene, 1,1- 1.1E-05 1.1E-08 0.0%
Dichloroethene, cis-1,2- 6.7E-05 6.7E-05 0.0%
Dichloroethene, Trans-1,2- 1.0E-07 1.2E-11 2.4E-08 5.0E-07 6.3E-07 0.0%
Iron 7.0E-01 7.9E-05 6.7E-02 7.7E-01 52.4%
Manganese 1.5E-01 5.6E-02 2.0E-01 13.9%
Methylene Chloride 3.9E-06 3.0E-11 9.2E-07 4 8E-06 0.0%
Trichloroethane, 1.1,1- 3.9E-04 3.0E-07 39E-04 0.0%
Trichloroethene 1.2E-07 1.2E-07 0.0%
Vinyl Chloride 6.7E-03 6.7E-03 0.5%
Pathway-Specific Subtotal 1.3E+00 5.6E-02 7.6E-02 3.9E-04 6.8E-03 1E+00 100.0%
% of Total 90.5% 3.8% 5.2% 0.0% 0.5% 100.0%
— — timates -
Aluminum 1.21E-01 1.35E-05  1.15E-03 1.2E-01 5.5%
Arsenic 7.19E-01 8.06E-05 6.97E-03 7.3E-01 32.5%
Barium 4.94E-02 2.77E-04  4.69E-03 S.4E-02 2.4%
Benzene 6.2E-05 6.2E-05 0.0%
Cadmium 2.7E-02 6.0E-06 1.0E-02 3.7E-02 1.7%
Chlorocthane 1.6E-07 1.6E-07 0.0%
Chromium 2.1E-04 8.9E-07 2.0E-04 4.0E-04 0.0%
Dichlorocthane, 1,1- 3.3E-08 3.7E-12 7.9E-09 2.7E-06 2.8E-06 0.0%
Dichloroethene, 1,1- 1.1E-05 1.1E-05 0.0%
Dichloroethene, cis-1,2- 6.7E-05 6.7E-05 0.0%
Dichloroethene, Trans-1,2- 1.0E-07 1.2E-11 24E-08 5.0E-07 6.3E-07 0.0%
Iron 9.0E-01 1.0E-04 8.5E-02 9.8E-01 44.0%
Manganese 2.2E-01 8.3E-02 3.0E-01 13.6%
Mcthylene Chloride 5.9E-06 4.6E-11 1.4E-06 7.2E-06 0.0%
Trichloroethane, 1,1,1- 6.3E-04 3.0E-07 6.3E-04 0.0%
Trichloroethene 1.2E-07 1.2E-07 0.0%
Vinyl Chiloride 6.7E-03 6.7E-03 0.3%
Pathway-Specific Subtotal 2.0E+00 8.4E-02 1.1E-01 6.3E-04 6.8E-03 2E+00 100.0%
% of Total 91.1% 3.7% 4.9% 0.0% 0.3% 100.0%
NA Not applicable.
( (



HUMAN HEALTH RISK TABLE $

SUMMARY OF His FOR A RESIDENT ADULT

IONIA CITY LANDFILL
(Page 1 0f1)
Air
Air (Air Stripper Data) Chemical-Specific % of
Sail Sediment Surface Water (1587 Data} Qa:Site Off-Site
Chemical Oral Inhalation Dermal Dermal Oral Dermal Inhalation 1nhalation Inhalatios Subtotal Total
— P
Sumates
Aluminum | SOE-03  9359E-09  682E-05  5.60E-05 1 62E-03 | 9%
Antimony 9 O0E-04 3 18E-03 3 63E-03 7 70E-03 92,
Arsenic 847E-03  S43E-08  IOME-04  3I40E-04  124E-03 144E-04 1 06E-02 126%
Banum 2 16E-04 8 83E-07 1 26E-04 4 02E-04 05%
Benzene 978E-04 1 23E-02 7 41E-06 1 19E-04 1 34E-02 15 9%
Benzo(a)Pyrene 783E07  SO2E-12  3S7E07  7S1E-07 1 89E-06 0%
Butyl Benzyl Phthalate 133E-07  8SOE-13  6.0SE-08  7.59E-08 2.69E-07 0o%
Cadmium 389E-04  499E-09  710E-04  6OIE-04  736E-04 3 36E-03 5 79E-03 6 %%
Chloroethane | 86E-08 298607 3.17€-07 00%
Chromium 247E-06  608E-10 1 13E0S  1.30E-05 2 67E-05 00%
Dichlorocthane, 1.1~ 446E-09  196E-06 1 99E-06 3.27E-06 5.23E-05 5 95E-05 01%
Dichloroethene, 1.1- 1.27E-06 2.03E-05 21SE-08. 0%
Dichloroethene, cis-1,2- 7 98E-05 1 28E-03 1 36E-03 1 6%
Dichloroethene, trans-1,2- 9.8E-09 6.3E-14 1.1E-08 2.2E08  147E-05 237E-05 6.00E-07 9.60E-06 4.86E-05 01%
Dichloropropene, Cis-1,3- 9.73E-04 9 718E-04 12%
Iron 118602  7SSE-08  S$39E-03  6.52E-03 237602 28.2%
Manganese 306E-03  6.58E-05 271804 3.39E-03 0%
Methylene Chloride 270E08  121E-14 3O07E-08  30SE-08 473E06 243E-06 724806 00%
N-Nitrosodiphenylamine 416E-05  9.48E-08 1.36E-04 02%
Selenium 4SIE05  289E-10  257E-06  111E-06 483E0S 0%
Silver 1 68E-05  189E-07  366E-06  S26E-05 2 S9E-05 0%
Trichloroethane, 1.1.1- 1.12E-03 3 62E-08 $.79E-07 1 12E-03 13%
Trich 1 4SE-08 232E-07 247E-07 00%
Viny! Chioride 8.00E-04 1.28E-02 1 36E-02 16 2%
Pathway-Specific Subtotal 2 6E-02 6.7E-08 6 7E-03 8 4E-03 T4E-03  20E-02 1.1E-03 $9E-04 1 4E-02 E82 100 0%
% of Total 30.4% 01% 3. 0% 10.0% 3.9% 23.2% 1.3% 1.1% 17.0% 100.0%
RM- L
Aluminum 373603  478E-08 1. 70E-04  227E-04 4 13E-03 20%
Antimoay 1.96E-03 1 75E-02 199E-02 393E-02 19 5%
Arsenic 219€-02  280E-07  102E03  209E-03  496E-03 577E-04 3 0SE-02 151%
Barum 1 16E-03 7 43E-06 $.28E-04 | 69E-03 08%
Benzene 391E-03  491E02 | 48E-05 1 19E-04 531E-02 26 3%
Benzo(a)Pyrene | STE-06  201E-11  TI4E-07  164E-06 1 92E-06 0.0%
Buty! Benzyl Phthalate 3 62E-07 4 64E-12 1.65E-07 1.52E-07 6.79E-07 o
Cadmium 914E-04  234E-08  167E-03  1.34E03  502E-03 229E-02 3 20E-02 15 9%
o 3.72E-08 2 98E-07 3 35E-07 00%
Chromium $89E-06  291E-09  269E-0S  3.09E-05 6 36E-05 oo%
Dichloroethane, 1.1- 8.92E09 783E06 7 94E-06 6.54E-06 523605 7.46E-05 00%
Dichiorosthene, 1.1- 2 S3E-06 2.03E-05 2 28E-05 0o%
Dichloroethene ci'l-l 2. 1.60E-04 1 28E-03 | 44E-03 0%
il o |96E08  2SIE-13  223E-08  446E-08  SBTE-05 9.4TEOS | 20E-06 9 60E-06 1 64E-04 01%
D i Cis-1.3- 3 91E-03
Iron 309E-02  396E-07  141E02 3 11E-02
Manganese 140E-02  6.02E-04 7.94E-03 225E-02 1 2%
Methylene Chloride 1 09E-07  97SE-14  1.24E-07  104E-07  196E-05  1.00E-05 2 99E-08 00%
N-Nitrosodiphenylamine 423E-04  965E-0f
Selenium | 68E-04  21SE-09  9.57E-06  281E-06 | 80E-04 0%
Silver 494E-05  111E-06  107E-05  1.69E-08 7 82E-05 oo%
. 1 82E-03 7 24E-08 5 79E-07 1 826-03 0w
Trichlorocthane, 1.1.1- 2.90E-08 232607 261E-07 00%
5'»'°h.hc'».°fm§": } 60E-03 | 28E-02 1 44E-02 71%
s - T8E07  37E02__ 4AE02  94E-02 1 8E-03 18E03 14E-02 2E-01 100 0%
_Ahwny-Speclﬁc Subtotal 7 3E-02 6 1E-04

NA  Not applicablc



HUMAN HEALTH RISK TABLE %

SUMMARY OF His FOR A RESIDENT CHILD

IONIA CITY LANDFILL
(Page 10l 1)
Air
Air {Air Stripger Data)
Soll Sedimsat Surface Water (1987 Data) Qn-Site Off-Site Chemical-Specific % aof
Chemical Oral Inhalation Dermal Dermal Oral D!'-lll lligﬂol Inhaslation Inhalation Subtotal Total
MLE HI Estmates
R
Aluminum 1 40E-02 224E-08 6.07E-04 4.99E-04 1 S1E-02 31%
Antimony 8 0lE-03 1.5E-02 8.6E-03 3.15E-02 65%
Arsenic 791E-02 1 27E-07 3 SIE-03 3.03E-03 5.8E-03 3.4E-04 9.17E-02 18 9%
Barium 2 57E-03 2 06E-07 1 12E-03 3 69E-03 0 8%
Benzene 4.6E-03 2902 1 73E-05 277E-04 3 40E-02 70%
Benzo(a)Pyrene 731E-07 1 17E-12 3 18E-07 6.69E-07 1.72E-06 0.0%
Butyl Benzyl Phthalate 1 24E-07 1.98E-13 5 38E-08 6 75E-08 2.45E-07 0 0%
Cadmium 3 63E-03 1 16E-08 6 32E-03 5 3SE-03 3.4E03 8.0E-03 267€-02 5 5%
Chloroethane 4 ISE-08 6 9SE-07 7.39£-07 00%
Chromium 2 30E-05 | 42E-09 1 00E-04 1.15E-04 2 39E-04 00%
Dichloroethane, t,1- 3 97E-09 9 13E-07 4 71E-07 763E-07 | 22E-05 | 44E-05 00%
Dichloroethene, 1,1- 2 96E-06 4.73E-05 5 03E-05 00%
Dichloroethene, cis-1,2- 6.85E-06 $.62E-06 1.86E-05 298E-04 3.29E-04 01%
Dichloroethene, trans-1,2- 9 13E-09 1 46E-14 9 93E-09 1 99E-08 4 57E-04 1.40E-07 2 24E-06 4.59E-04 01%
Dichloropropene, Cis-|,3- :
Iron 1 10E-01 1 77€-07 4 80E-02 5 81E-02 2.16E-0) 44 6%
Manganese 2 85E-02 1 SIE-04 1.26E-03 299E-02 62%
Mcthylene Chloride 2 52E-07 28B1E-14 2 74E-07 2.72E-07 221E-05 5.76E-06 2 86E-05 0.0%
N-Nitrosodiphenylamine 1 94E-04 225E-04 4 19E-04 01%
Selenium 4 21E-04 6 75E-10 2 29E-05 9 86E-06 4 54E-04 01%
Silver | STE-04 4 40E-07 3 26E-05 4 68E-05 237E-04 00%
Tnichlorocthane, 1,1,1- 2.62E-03 8 45E-08 1 35E-06 2 62E-03 05%
Trichloroethene 3.39E-08 5 42E-07 5.76E-07 00%
Vinyl Chloride 1.87E-03 2 99E-02 3 17E-02 65%
Pathway-Specific Subtotal 2 4E-01 )| SE-04 6 0E-02 7.5E-02 JI1E-02 4 6E-02 2.6E-03 1.9E-03 3 1E-02 SE-01 100 0%
% of Total 49 2% 0.0% 12.3% 15.5% 6.3% 9.5% 05% 04% 6 3% 100 0%
Einuss
Aluminum 3 48E-02 1 12E.07 1 S1E-03 2 02E-03 3 8E-02 2 4%
Antimoay 1.75E-02 8.15E-02 4.72E-02 1.5E-01 9.1%
Arsenic 2 04E-01 6 S4E-07 9 06E-03 | 86E-02 231E02 1.37E-03 2.6E-0I 15 9%
Barium | 08E-02 1.73E-06 4.70E-03 1.6E-02 10%
Benzene 1 83E-02 1.17E-0t 3 46E-05 277E-04 1 4E-01 8 4%
Benzo(a)Pyrene I 46E-00 4 68E-12 6 36E-07 1 46E-06 3.6E-06 00%
Butyl Benzy! Phthalaie 3 38E-07 1 08E-12 1 47E-07 1 35E-07 6.2E-07 00%
Cadmium 8 S3E-03 $ 47E-08 1 48E-02 1 37€-02 2.34E-02 5 44E-02 | 1EO1 7 1%
Chloroethane 8 69E-08 6.95E-07 7 8E-07 00%
Chromium S SOE-05 6 78E-09 2 3J9E-04 2.75E-04 $.7E-04 00%
Dichlorocthane, 1.1+ 7 9SE-09 3.65E-06 t.89E-06 1.53E-06 1 22E-05 1.9E-05 00%
Dichloroethene, 1,1- 591E-06 4.73E-05 5 3E-05 0%
Drchloroethene, cis-1,2- 2.74E-05 2.25E-05 3 72E-05 298E-04 39E-04 0.0%
Dichloroethene, trans-1,2- | 83E-08 5 8SE-14 1 99E-08 3 97E-08 1 83E-03 2.80E-07 2 24E-06 | 8E-03 01%
Dichloropropene, Cis-1.3-
Iron 2 88E-0l 9 24E-07 1.25E-01 2 76E-01 6 9E-01 428%
Manganese 1 31E-01 1 41E-03 3 70E-02 I 7E-01 10 %
Methylene Chloride 1 02E-06 227E-13 1.11E-06 92707 9 13E-05 238E-05 1 2E-04 00%
N-Nitrosodiphenylamine 1 98E-03 2.29E-03 4 3E-03 03%
Selenium 1 57E-03 5 02E-09 8 52E-05 2 50E-05 I 7E-03 0.1%
Silver 4 61E-04 2 S8E-06 9 S6E-05 1.51E-04 7 1E-04 00%
Trichioroethane, 1,1,1- 4 25E-03 1 69E-07 1 3SE-06 43E-03 03%
Trichloroethene 6 78E-08 5 42E-07 6 1E-07 00%
Vinyl Chlonde 3 73E-03 2 99E-02 3 4E-02 21%
Pathway-Specific Subtotal 6 BE-O1 1 4E-03 1 6E-01 3 3E-01 1 9E-01 22E-01 43E-03 38E-03 3 1E-02 2E+00 100 0%
%s of Total 42 1% 0 1% 9% 20 4% 11 6% 13.83% 0.3% 02% | 9% 100 0%

NA  Not applicable



HUMAN HEALTH RISK TABLE 10
SUMMARY OF HIs FOR ADULT FISH INGESTION

IONIA CITY LANDFILL
(Page 1 of 1)
Chemical-Speciﬁ-c % of
Fish
Chemical Oral Subtotal Total
— —
MLE HI Estimates
= Y e

Arsenic 1.52E-02 1.52E-02 2.1%
Benzene 8.22E-02 8.22E-02 11.4%
Cadmium 4.07E-01 4.07E-01 56.5%

Dichloroethane, 1,1- 6.85E-05 6.85E-05 0.0%

Dichloroethene, trans-1,2- 8.73E-04 8.73E-04 0.1%
Dichloropropene, Cis-1,3- 7.88E-02 7.88E-02 10.9%
Manganese 1.04E-01 1.04E-01 14.5%

Methylene Chloride 8.28E-05 8.28E-05 0.0%

N-Nitrosodiphenylamine 3.16E-02 3.16E-02 4.4%
Pathway-Specific Subtotal 72E01  7B01 100.0%

RME HI Estimates

Arsenic 1.52E-02 1.52E-02 0.9%

Benzene 8.22E-02 8.22E-02 4.8%
Cadmium 6.94E-01 6.94E-01 40.5%

Dichloroethane, 1,1- 6.85E-05 6.85E-05 0.0%

Dichloroethene, trans-1,2- 8.73E-04 8.73E-04 0.1%

Dichloropropene, Cis-1,3- 7.88E-02 7.88E-02 4.6%
Manganese 7.64E-01 7.64E-01 44.5%

Methylene Chlonide 8.56E-05 8.56E-05 0.0%

-Nitrosodiphenylamine 8.04E-02 8.04E-02 4.7%
> Pathwayggpec):'iﬁc Subtotal 1.7EH00 2E+00 100.0%
P ————— >

NA  Not applicable.



HUMAN HEALTH RISK TABLE 11
SUMMARY OF HIs FOR CHILD FISH INGESTION
IONIA CITY LANDFILL

(Page 1 of 1)

NA Not applicable.

Fish Chemical-Specific % of
Chemical Oral Subtotal Total
MLE HI Estimates
p———— ————————
Arsenic 3.54E-02 3.54E-02 2.3%
Benzene 1.92E-01 1.92E-01 12.7%
Cadmium 9.49E-01 9.49E-01 62.8%
" Dichloroethane, 1,1- 1.60E-05 1.60E-05 0.0%
Dichloroethene, trans-1,2- 2.04E-04 2.04E-04 0.0%
Dichloropropene, Cis-1,3- 1.84E-02 1.84E-02 1.2%
Manganese 2.43E-01 2.43E-01 16.1%
Methylene Chloride 1.93E-04 1.93E-04 0.0%
N-Nitrosodiphenylamine 7.37E-02 7.37E-02 4.9%%
Pathway-Specific Subtotal 1.5E+00 2E+00
———————— e ——
RME HI Estimates

Antimony 0.00E+00 0.0E+00 0.0%
Arsenic 3.54E-02 3.5E-02 0.9%
Benzene 1.92E-01 1.9E-01 5.0%
Cadmium 1.62E+00 1.6E+00 42.2%
Dichloroethane, 1,1- 1.60E-05 1.6E-05 0.0%
Dichloroethene, trans-1,2- 2.04E-04 2.0E-04 0.0%
Dichloropropene, Cis-1,3- 1.84E-02 1.8E-02 0.5%
Manganese 1.78E+00 1.8E+00 46.5%
Methylene Chloride 2.00E-04 2.0E-04 0.0%
N-Nitrosodiphenylamine 1.88E-01 1.9E-01 4.9%

Pathway-Specific Subtotal 3.8E+00 ~4EH0




Ecological Risk Table 1
Exposure:Benchmark Hazard Quotients (HQs) for Aquatic Invertebrates and Fish
Potentially Exposed to PCOIs in Surface Water

Chronic Hazard Quotient’ Chronic Acute Hazard Quotient® Acute Water Quality
Arithmetic Benchmark Arithmetic  Benchmark Benchmark
PCOI Maximum Mean Type Maximum Mean Type Reference
Organic Chemicals

N-Nitrosodiphenylamine 0.12 0.04 Tier 11 0.007 0.002 Tier1l  Suter & Tsao (1996)
Inorganic Chemicals

Aluminum 18.6 4.20 CCC 2.16 0.49 CMC USEPA (1998)

Cadmium 1.92 0.72 FCV 0.75 0.28 AMV MDEQ (1998)

Cobalt 0.21 0.06 FCV 0.06 0.02 AMV MDEQ (1998)

Lead 0.22 0.14 FCV 0.03 0.02 AMYV MDEQ (1998)

Manganese 7.94 1.08 Tier 11 0.41 0.06 Tier Il Suter & Tsao (1996)

Other
pH acceptable® Tier II acceptable Tier 1l  USEPA (1998)

a  Chronic Hazard Quotient = Maximum or arithmetic mean concentration / Chronic screening benchmark fer surface water.

b  Acute Hazard Quotient =

Maximum or arithmetic mean concentration / Acute screening benchmark for surface water.

¢ Minimum and maximum detected concentrations are within the acceptable range for pH (s.u.).




Potentially Exposed to PCOIs in Sediment

Ecological Risk Table 2
Exposure:Benchmark Hazard Quotients (HQs) for Benthic Invertebrates

—

Hazard Quotients (HQs)a
NOAA OME NBS, 1996
G .I I. G"id“i"" NEQ‘
PCOI ER-L® ER-L* ERM'| LEL® | LEL*  SEL HA14 CR14 HA2S8
Organic Chemicals
Di-n-Butyl Phthalate [l not applicable not applicable not applicable
Inorganic Chemicals

Antimony 1.61 2.20 0.18 ~ not calculated not calculated

Arsenic 0.32 1.04 0.40 1.78 5.73 1.04 0.37 0.09 0.34
Barium not calculated not calculated not calculated
Cadmium 0.35 0.52 0.29 2.89 4.33 0.26 0.32 0.06 0.32
Lead 0.58 1.08 0.34 0.65 1.22 0.15 0.55 0.06 0.30
Manganese not calculated 1.15 2.65 1.11 1.49 0.27 0.27
Silver 0.69 1.90 0.86 not calculated not calculated

a  Hazard Quotient = Arithmetic mean or maximum detected concentration / the appropriate sediment screening
benchmark value. See Section 5.2 (Benthic Invertebrates).

b  Hazard Quotient = Arithmetic mean detected concentration / sediment screening benchmark value.

Hazard Quotient = Maximum detected concentration / sediment screening benchmark value.
not calculated: sediment screening benchmark value not available. See Table 4-2.
not applicable: benchmark is not applicable.




Exposure:Benchmark Hazard Quotients (HQs) for Soil Flora and Fauna

Ecological Risk Table 3

Potentially Exposed to PCOIs in Surface Soil

Hazard Quotients (HQs)"

Soil Phytotoxicity Earthworms Soil Microbes

PCOI1 Mean Maximum Confidence® Mean Maximum Confidence® Mean Maximum Confidence®
Organic Chemicals
Di-n-Butyl Phthalate 0.002 0.004 Low not calculated not calculated
Pentachlorophenol 0.33 0.40 Low 0.16 0.20 Low 0.002 0.003 Low
Inorganic Chemicals

Arsenic 1.29 2.20 Moderate 0.21 0.37 Low 0.13 0.22 Low
Cadmium 0.47 0.75 High 0.09 0.15 Moderate 0.09 0.15 High
Cobalt 0.29 0.48 Low not calculated 0.006 0.01 Low
Lead 1.14 5.72 Moderate 0.11 0.57 Low 0.06 0.32 High
Manganese 1.47 5.12 Low not calculated 7.37 25.6 Low
Nickel 0.44 0.70 Low 0.07 0.11 Low 0.15 0.23 High
Selenium 1.02 4.90 Low 0.01 0.07 Low 0.01 0.05 Moderate
Zinc 1.37 3.16 Moderate 0.34 0.79 Moderate 0.68 1.58 High

a  Hazard Quotient = Mean or maximum detected concentration / soil screening benchmark value
b Levels of confidence assigned to benchmark values (Efroymson et al., 1997a, 1997b).

Low = Screening benchmark based on less than 10 reported literature values.

Moderate = Screening benchmark based on 10 to 20 reported literature values.

High = Screening benchmark based on more than 20 reported literature values.

not calculated: no soil screening benchmark available.




Ecological Risk Table 4
Hazard Quotients for Aquatic-Feeding Wildlife Receptors of Interest

Potentially Exposed to Surface Water PCOls

Total Hazard Quotients (HQ)"

Piscivorous bird

Invertivorous bird

Piscivorous mammal

Invertivorous mammal

Belted kingfisher Spotted sandpiper Mink Raccoon
PCOIs NOAEL | LOAEL NOAEL | LOAEL NOAEL | LOAEL NOAEL | LOAEL
Organic Chemicals
N-Nitrosodiphenylamine | not calculated | not calculated | not calculated | not calculated 0.00007 0.00002 0.00009 0.00002
Inorganic Chemicals
Aluminum 0.0004 not calculated 0.0005 not calculated 0.2 0.02 0.3 0.03
Cadmium 0.5 0.03 0.5 0.04 03 0.03 04 0.04
"Cobalt not calculated | not calculated | not calculated | not calculated 0.002 0.0005 0.002 0.0005
Lead 0.04 0.01 0.2 0.05 0.01 0.001 0.03 0.003
Manganese 0.001 not caiculated 0.008 not calculated 0.02 0.01 0.08 0.03

a HQ = Total ADD / TRV; based on maximum detected surface water concentrations.

Total ADD = Sum of exposure from incidental ingestion of sediment, and the ingestion of surface water and prey.

TRVs are presented in Appendix F.
not calculated: TRV not available.




Hazard Quotients (HQs) for Terrestrial-Feeding Wildlife Receptors of Interest
Potentially Exposed to Sediment PCOIs"

Ecological Risk Table 5§

Total Hazard Quotients (HQs)a

Piscivorous bird

Invertivorous bird

Piscivorous mammal

Invertivorous mammal

Belted Kingfisher Spotted Sandpiper Mink Raccoon
PCOI NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Organic Chemicals
Di-n-Butyl Phthalate 0.8 0.09 0.2 0.02 0.0006 0.0002 0.0001 0.00005
Inorganic Chemicals

Antimony not calculated not calculated not calculated not calculated 1 0.1 2 0.2
Arsenic 0.01 0.02 0.04 0.05 0.8 03 2 0.9
Barium 0.002 0.003 0.01 0.01 0.01 0.01 0.03 0.05
Cadmium 0.5 0.05 0.5 0.06 0.26 0.04 04 0.06
Lead 0.04 0.02 0.2 0.10 0.006 0.001 0.03 0.005
Manganese 0.001 not calculated 0.008 not calculated 0.01 0.01 0.08 0.06
Silver not calculated not calculated not calculated not calculated 0.0006 0.0008 0.0009 0.001

a

NOAEL Hazard Quotient = Mean concentration in sediments / ROI-specific NOAEL sediment quality benchmark.

LOAEL Hazard Quotient = Maximum detected concentration in sediment / ROI-specific LOAEL sediment quality benchmark.
not calculated: sediment screening benchmark value not available. See Appendix F.




Ecological Risk Table 6
Hazard Quotients for Terrestrial-Feeding Wildlife Receptors of Interest
Potentially Exposed to Surface Water PCOIs

S ——

Tot:l Hazard Quotients (HQ)"

Surface Herbivorous bird Invertivorous bird Herbivorous mammal Invertivorous mammal

Water Northern bobwhite American woodcock Meadow vole Short-tailed shrew

PCOls NOAEL | LOAEL NOAEL | LOAEL NOAEL | LOAEL NOAEL | LOAEL

= —
Organic Chemicals
N-Nitrosodiphenylamine | not calculated | not calculated | not calculated | not calculated |  0.00006 0.00002 0.00005 0.00001
Inorganic Chemicals

Aluminum 0.0003 not calculated 0.0003 not calculated 0.2 0.02 0.2 0.02
Cadmium ‘ 0.02 0.001 1 0.09 0.03 0.003 0.6 0.06
Cobalt not calculated | not calculated | not calculated | not calculated 0.006 0.001 0.04 0.01
Lead 0.04 0.01 0.8 0.20 0.01 0.001 0.09 0.01
Manganese 0.002 not calculated 0.008 not calculated 0.06 0.02 0.08 0.02

a HQ = Total ADD / TRV; based on maximum detected surface water concentrations.

Total ADD = Sum of exposure from incidental ingestion of soil, and the ingestion of surface water and prey.

TRYVs are presented in Appendix F.




Ecological Risk Table 7
Hazard Quotients (HQs) for Terrestrial-Feeding Wildlife Receptors of Interest

Potentially Exposed to Soil PCOIs"

Total Hazard Quotients (HQ)a
Herbivorous bird Invertivorous bird Herbivorous mammal Invertivorous mammal
Northern Bobwhite Quail American Woodcock Meadow Vole Short-tailed Shrew
PCOI NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL
Organic Chemicals
Di-n-Butyl Phthalate 0.002 0.0006 - 0.08 0.02 0.000003 0.000002 0.00005 0.00004
Pentachlorophenol 0.00005 0.00003 0.003 0.002 0.0004 0.0002 0.01 0.004
Inorganic Chemicals
Arsenic 0.002 . 0.002 0.04 0.03 03 0.05 3 0.5
Cadmium 0.02 0.002 1 0.1 0.03 0.005 0.6 0.09
"Cobalt not calculated not calculated not calculated not calculated 0.004 0.002 0.04 0.02
Lead 0.04 0.05 0.8 1 0.01 0.005 0.09 0.05
Manganese 0.002 not calculated 0.008 not calculated 0.06 0.06 0.08 0.08
Nickel 0.0002 0.0002 0.008 0.009 0.0007 0.0006 0.01 0.01
Selenium 0.006 0.01 0.37 0.88 0.007 0.02 02 0.6
Zinc 02 0.04 2 0.52 0.01 0.01 0.04 0.04

a NOAEL Hazard Quotient = Mean concentration in soils / ROI-specific NOAEL soil quality benchmark.
LOAEL Hazard Quotient = Maximum detected concentration in soil / ROI-specific LOAEL soil quality benchmark.

not calculated: soil screening benchmark value not available. See Appendix F.



ARAR Tables



STANDARD,

REQUIREMENTS, CRITERIA,

OR LIMITATION

CITATION

( (

COMMENT

National Primary Drinking

Water Standards

National Secondary Drinking

Water Standards

Maximum Contaminant Level

Goals

Water Quality Criteria

Direct Discharges

Indirect Discharges

Toxic Pollutant Effluent

Standards

Identification and Listing of

Hazardous Waste

Releases from Solid Waste

Management Units

ARAR.xis 2-1

40 C.F.R. Part 141

40 C.F.R. Part 143

40 C.F.R. Part 141

40 C.F.R. Part 131
Quality Criteria for
Water, 1986

40 C.F.R. Part 122

40 C.F.R. Part 403

40 C.F.R. Part 129

40 C.F.R. Part 261

40 C.F.R. Part 264
Subpart F

TABLE A-1
Federal Chemical-Specific ARARs
lonia City Landfill
APPLICABLE/
RELEVANT AND
DESCRIPTION APPROPRIATE
Establishes health-based standards for public Yes
water systems (maximum contaminant levels).
Establishes welfare-based standards for public Yes
water systems (secondary maximum
contaminant levels).
Establishes drinking water quality goals set at No
levels of no known or anticipated adverse health
effects with an adequate margin of safety.
Sets criteria for water quality based on toxicity to Yes
aquatic organisms and human health.
Controls the direct discharges of pollutants to Yes
surface waters through NPDES
Controls indirect discharges of treated Yes
wastewater to POTW's
Establishes effluent standards or prohibitions for No
certain toxic pollutants: aldrin/dieldrin, DDT,
endrin, toxaphene, benzidine, PCBs.
Defines those solid wastes which are subject to Yes
regulation as hazardous wastes under 40 C.F.R.
parts 262-265 and Parts 124, 270, 271.
Establishes maximum contaminant Yes

concentrations that can be released from
hazardous waste units In Part 264, Subpart F.

The MCLs for organic and inorganic
contaminants are relevant and appropriate
for groundwater.

Secondary MCLs for inorganic contaminants
are relevant and appropriate for
groundwater.

Proposed MCLGs for organic contaminants
should be treated as "other criteria,
advisories, and guidance".

AWQCs are most likely to be relevant and
appropriate for surface water discharges.

Discharge of treated wastewater from
control technology to off-site surface water is
relavant and appropriate.

Discharge of treated wastewater from
control technology to off-site POTW's is
relavant and appropriate.

These poliutants were not detected in
groundwater samples.

RCRA regulations to wastes found at this
site is applicable.

On-site hazardous waste management unit
may be considered.



TABLE A-1
Federal Chemical-Specific ARARs

lonia City Landfill
STANDARD, APPLICABLE/
REQUIREMENTS, CRITERIA, RELEVANT AND
OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
PCB Requirements 40 C.F.R. Part 761 Establishes regulations concerning the No PCB pollutants were not detected at the site
Subpart G manufacture, processing, distribution, use,
disposal, storage, and marking of PCB items
National Ambient Air Quality = 40 C.F.R. Part 50 Establishes primary (health based) and Yes Standards applicable to maintenance of air
Standards secondary (welfare based) standards for air quality at the site.
National Emission Standards 40 C.F.R. Part 61 Establishes emission levels for certain Yes Standards for some chemicals may be
for Hazardous Air Pollutants - hazardous air pollutants. relevant and appropriate to the site.
New Source Performance 40 C.F.R. Part 59 Ensures that emissions are maintained at certain Yes Poilutants emitted from technology
Standards sources that may be treating pollutants employed for response action may be
generated during a response action sufficiently similar to an NSPS designated
category.
Occupational Health and Safety 29 C.F.R. 1910.1000 Establishes permissible exposure limits for Yes Listed chemicals detected on-site.

Regulations Subpart Z

ARAR.xls 2-1

workplace exposure to many chemicals.

Standards applicable to remedial worker



STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION

CITATION

COMMENT

Michigan Safe
Drinking Water Act

Water Resources
Protection

ARAR xis

2-2

Michigan Safe Drinking Water Act Public
Act 399 of 1976, as amended. (Michigan
Compiled Laws (MCL)
325.1001)Michigan Administrative
Code:R 325.10101, R 325.10601, et.
seq. -

Part 31, of The Natural Resources and
Environmental Protection Act, 1994 PA
451. Michigan Administrative Code:R
324.3103, et. seq..;Part 4: (R 323.1041-

1117); Part 21: (R 323.2106, R 323.2108-

9, R 323.2114, R 323.2117-2118, R
323.2128, R 323.2136, R 323.2145, R
323.2149-2151, R 323.2154-2155, R
323.2162-2164, and R 323.2190-2192),
Part 22: (R 323.2201-2211); and Part 23:
(R 323.2301). Formeriy known as Act
245 (1929)

TABLE A-2
State Chemical-Specific ARARs
lonia City Landfill
APPLICABLE/
RELEVANT AND
DESCRIPTION APPROPRIATE
Regulates all waters used or potentially Yes
used for drinking water. Adopts Federal
Maximum Contaminant Levels as state
drinking water standards. Ensures that
acceptable concentrations of chemical
constituents in groundwater do not exceed
drinking water standards
These rules address discharges to both Yes

surface waters and groundwater of the
State. Part 31 prohibits direct or indirect
discharge to ground or surface waters of
the state that are or may become injurious
to the environment or public heaith.
Regulates water and wastewater
discharges with standards for discharge to
groundwater. Defines effluent guidelines
based on actual water quality, receiving
stream properties, and other appropriate
water quality criteria. Provides criteria and
standards for the National Pollutant
Discharge Elimination System (NPDES)
and effluent standards for toxic pollutants.

Applied when releases of hazardous
substances may impact groundwater and/or
surface waters used for private and/or
public water supplies

Applied where treated and/or contaminated
groundwater and/or wastewater are
discharged to surface water or
groundwater. Ensures that chemical
constituents do not exceed water quality
standards. Relevant and appropriate for
response activities which will discharge
wastewater, treated and/or contaminated
groundwater to surface waters of the state.
Establishes standards for discharge to
groundwater.



TABLE A-2
State Chemical-Specific ARARs

lonia City Landfill
STANDARD,
REQUIREMENTS, APPLICABLE/
CRITERIA, OR RELEVANT AND
LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Air Pollution Part 55 of Act, 1994 PA 451 (MCL Defines air quality standards for potential Yes Applicable for remedial alternatives that
Control 324.55, et seq.) Michigan Administrative air emission sources. Prohibits the would generate air emissions, i.e., dust,
Code:R 324.5501, R 336.1101, R emissions of air contaminants in quantities fumes, gas, mist, odor, smoke, vapor, or
336.1123, R 336.1127, R 336.1201- that cause injurious effects to human any combination thereof.
1207, R 336.1209-1229, R 336.1230- health, animal life, plant life of significant
1241, R 336.1278-1290, and R 336.1299 economic value, and/or property or that
(Part 3 Emissions Limitations & interfere with the enjoyment of life or
Prohibitions), R 336.1701-1702 (Part 7  property in the state
Emissions Limitations and Prohibitions-
New Sources of Volatile Organic .
Compound Emissions), R 336.1901, R
336.2001-2007, et. seq. Formerly known
as Act 348 (1965)
Hazardous Waste Part 111 of Act, 1994 PA 45. (MCL Defines hazardous waste and establishes Yes Must be complied with by persons engaging

Management
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324.111, et seq.) Michigan

requirements for hazardous waste

Administrative Code:R 299.9202-9208, R generators, transporters, and

299.9212, R 299.9228, R 299.9301-
9312, R 299.9401-9413, R 299.9501-
9523, R 299.9601-9634, R 299.9701-
9713, R 299.9801-9816, and R
299.11001-11008, et. seq.; Part 2:
Identification and Listing of Hazardous
Waste ;Part 3: Generators of Hazardous
Waste; Part 4. Transporters of
Hazardous Waste; Part 5: Construction
Permits and Operating Licenses; Part 6:
Owners and Operators of Hazardous
Waste Treatment, Storage and Disposal
Facilities; Part 8: Management of
Specific Hazardous Wastes, Specific
Types of Hazardous Waste. Formerly
known as Act 64 (1979).

treatment/storage/disposal facilities. It is
the implementing statute for the federally
delegated program under the Resource
Conservation and Recovery Act (RCRA),
as amended by the Hazardous and Solid
Waste Amendments (HSWA). Regulates
the generation, transport, treatment,
storage, and disposal of hazardous wastes
from site remediation. Regulates closure,
post-closure, and corrective action for
hazardous waste treatment, storage and
disposal facilities

in activities, which would generate,
transport, treat, store or dispose of
hazardous waste in this state.
Administrative Rules define hazardous
waste based on analytical procedures,
usage, and process of generation.
Response activities may generate waste
residuals that may be classified as
hazardous waste. Used for characterizing
and identifying hazardous wastes and
determining appropriate treatment and
disposal.



STANDARD,
REQUIREMENTS,
CRITERIA, OR
LIMITATION

CITATION

TABLE A-2

State Chemical-Specific ARARs
lonia City Landfill

APPLICABLE/
RELEVANT AND
APPROPRIATE

DESCRIPTION

COMMENT

PCB Compounds

Environmental
Remediation

MDEQ Mixing
Zone
Determination
Discharge Limits
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Part 147, of Act, 1994 PA 451. (MCL
299.3301, et seq.) Michigan
Administrative Code: R 299.5101 et. seq.
Formerly known as Act 60 (1976)

Part 2010f Act, 1994 PA 451. (MCL
324.201, et seq.) Michigan
Administrative Code: R 299.5511(3)(d),
et. seq. Formerly known as Act 307
(1982)

Part 201, Environmental Remediation, of Protects the environment and natural

the Natural Resources and
Environmental Protection Act, 1994 PA

451, asAamended

Requirements for notifying the MDEQ of No
the intent to use, sell, or manufacture PCBs

or PCB products. Requirements for annual

reporting, exemptions and exclusions, and

labeling, as well as provisions for the

storage, handling, transportation, and

disposal of PCBs or PCB-contaminated

materials

In part, protects the environment and Yes
natural resources of the state; regulates the

discharge of certain substances into the

environment; regulates the use of certain

lands, waters, and other natural resources

of the state; and prescribes the powers and

duties of certain state and local agencies

and officials.

Yes
resources of the state; determines the

discharge of certain substances into the

environment to protect against impacts to

the aquatic organisms in the waters of the

state, the human use of the water and

water organisms, and human direct contact

exposure.

Regulates the disposal of solid or liquid
waste resulting from the use of PCB or an
item, product, or material containing a
concentration equal to or greater than or
equal to 50 ppm of PCB except in
conformity with rules promulgated by the
department. PCBs are primarily regulated
by the federal Toxic Substances Controi Act
(TSCA) requirements. No PCBs were
detected at the site

Establishes cleanup criteria for sites of
environmental contamination based on
current and future land use. Regulates
cleanup of releases of hazardous
substances in concentrations that constitute
a facility as that term is defined in Section
20101(o) of Act 451 to soil and
groundwater.

Establishes specific discharge limits for the
Grand River and Kanouse Drain for the
lonia City Landfill.



STANDARD, REQUIREMENTS,

CRITERIA, OR LIMITATION

CITATION

TABLE A-3

Federal Location-Specific ARARs
lonia City Landfill

APPLICABLE/
RELEVANT AND

DESCRIPTION APPROPRIATE

COMMENT

National Historic Preservation
Act

Archeological and Historical
Preservation Act

Historic Sites, Buildings and
Antiquities Act

Protection of Wetlands

Floodplain Management

Wilderness Act
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49 U.S.C. 47040 CF.R.
6.301(b) 36 C.F.R. Part
800

16 U.S.C. 469 40 C.F.R.
4601(c)

16 U.S.C. 461-467 40
C.F.R.4601(a) 36 C.F.R.
62.6(d)

Exec. Order No. 11,990 40
C.F.R. 6.302(a) and
Appendix A

Exec. Order No. 11,908 40
C.P.R. 6.302(b) and
Appendix A

16 U.S.C. 1131, 50 C.F.R.
35.1

Requires Federal agencies to take into account No
the effect of any Federally-assisted undertaking or

licensing on any district, site, building, structure or

object that is included in or eligible for inclusion In

the National Register of Historical Places.

Establishes procedures to provide for No
preservation of historical and archeological data

which might be destroyed through alteration of

terrain as a result of a Federal construction

Project or a Federally licensed activity or program.

Requires Federal agencies to consider the No
existence and location of landmarks on the

National Registry of Natural Landmarks to avoid

undesirable impacts on such landmarks.

Requires Federal agencies to avoid, to the extent Yes
possible, the adverse Impacts associated with the

destruction or loss of wetlands and to avoid

support of new construction in wetlands if a

practical alternative exists.

Requires Federal agencies to evaluate the Yes
potential effects of actions they may take In a

floodplain to avoid the adverse impacts

associated with direct and indirect development of

a floodplain.

Requires that Federally owned wilderness areas No
be maintained in an unimpacted condition.

There are no items |ocated on
site which are eligible for
inclusion on the National
Register of Historical Places.

No historical or archeological
data is at the site.

There are no items located on
siti which are on the National
Registry of National
Landmarks.

The site contains a marshy
and wooded area in the south
east portion of Area A.

The site is within the 100-year
floodplain.

No wilderness areas on-site
or adjacent to the site.



TABLE A-3
Federal Location-Specific ARARs

lonia City Landfill
APPLICABLE/
STANDARD, REQUIREMENTS, RELEVANT AND
CRITERIA, OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
National Wildlife Refuge System 16 U.S.C. 668 Restricts activities within a national wildlife refJge. No No wilderness area on-site or
adjacent to the site.

Fish and Wildlife Coordination 16 U.S.C. 661-666, 40 Requires consultation when Federal department No No remedial alternative
Act C.F.R. 302(g) or agency proposes or authorizes any control or includes maodification of

structural modification of any stream or other Grand River or its tributaries.

water body and agequate provision for protection

of fish and wildlife resources.
Endangered Species Act 16 U.S.C. 1531, 40 C.F.R. Requires action to conserve endangered species No No known endangered

Part 302 (h), 50 C.F.R. Part within critical habitats upon which endangered species at the site.
402 species depend; includes consultation with

Department of Interior.
Clean Water Act - Dredge or Fill 33 U.S.C. 1251-1376,40  Requires permits for discharge of dredge or fill No There will be no discharge of
Requirements (Section 404) C.F.R. Parts 230-231 material into navigable waters. these types of materials into

navigable waters.

Rivers and Harbors Act of 1899 - 33 U.S.C. 403, 33 C.F.R.  Requires permit for structures or work in or No No remedial alternative
Section 10 Permit Parts 320-330 affecting navigable waters. includes structures or work in

or affecting navigable waters.
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TABLE A4
State Location-Specific ARARs

lonia City Landfill
STANDARD, APPLICABLE/
REQUIREMENTS, CRITERIA, RELEVANT AND
OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Water Resources Protection  Part 31, of Act, 1994 PA 451. (MCL These rules address discharges to Yes Remedial action may result in the

ARAR .xls
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324.3101, et seq.) Michigan
Administrative Code: R 324.3101, et.
seq.; Part 4: Michigan water quality
standards for surface waters to protect
public health and welfare, enhance and
maintain water quality, and protect the
state's natural resources (R 323.1041-

both surface waters and groundwater
of the State. Regulates water and
wastewater discharge standards for
discharge to groundwater. Defines
effluent guidelines based on actual
water quality, receiving stream
properties, and other appropriate

1117); Part 5: Spillage of oil and polluting water quality criteria. Provides criteria

materials addresses spill containment,
prevention, clean-up, and reporting (R
323.1158, et. seq.); Part 8: Water quality
based effluent limits for toxic chemicals
(R 323.1201-1221); Part 13: Floodplains
and floodways (R 323.1311-1315and R
323.1329); Part 21: Wastewater
discharge permits identifies NPDES and
State groundwater discharge
requirements, including procedures for
permit application, permit issuance, and
denial (R 323.2106, R 323.2108-9, R
323.2114, R 323.2117-2119, R
323.2128, R 323.2136, R 323.2145, R
323.2149-2151, R 323.2154-2155, R
323.2162-2164, and R 323.2190-2192);
Part 22: Groundwater quality rules R
323.2201-2240). Formerly known as Act

NAE (10NN

and standards for the National
Pollutant Discharge Elimination
System (NPDES) and effiuent
standards for toxic pollutants. Also
includes the Industrial Pre-treatment
Program (IPP) and Publicly Owned
Treatment Works (POTW)
requirements

discharging of remediated and
unremediated contaminated
groundwater into waters of the state,
i.e., groundwater, surface water, or any
other water course. Applicable for
remedial alternatives which will treat
and/or discharge wastewater to surface
waters of the state. Cites specific
requirements for the discharge of
bioaccumulative chemicals. Discharge
requirements can be identified through
a substantive requirements document
(SRD). Prevents concentrations in
surface water of taste and odor
producing substances. Prevents
acutely and chronically toxic substances
from entering surface water based on
the LC50Q toxicity criteria. Prevents
degradation of water quality. Restricts
levels of turbidity, color, oil films,
floating solids, foams, settling and
suspended solids, and deposits.



TABLE A4

State Location-Specific ARARs

lonia City Landfill
STANDARD, APPLICABLE/
REQUIREMENTS, CRITERIA, RELEVANT AND
OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Soil Erosion and Part 910of Act, 1994 PA 451, (MCL Requires a soil erosion control and Yes If remedial construction takes place

Sedimentation Control

Environmental Remediation

Leaking Underground Storage

Tanks

ARAR .xis
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324.9101, et seq.) Michigan
Administrative Code: R 323.1701 et. seq.
Formerly known as Act 347 (1972)

" Part 2010f Act, 1994 PA 451. (MCL

sedimentation plan for any earth
changes of one or more acres and/or
any earth changes within 500 feet of a
lake or stream. Establishes rules
prescribing soil erosion and
sedimentation control plans,
procedures, and measures.

in part, protects the environment and Yes

324.201, et seq.) Michigan Administrative natural resources of the state;

Code: R 299.5511(3)(a), et. seq.
Formerly known as Act 307 (1982)

Part 213 of Act, 1994 PA 451. (MCL

regulates the discharge of certain
substances into the environment;
regulates the use of certain lands,
waters, and other natural resources of
the state; and prescribes the powers
and duties of certain state and local
agencies and officials.

Regulates and provides for corrective No

324.213, et seq.) Michigan Administrative action due to releases from leaking

Code: R 324.21301a, et. seq.

underground storage tank systems.
Prescribes the powers and duties of
certain state agencies and officials;
and provides for penalties and
remedies. Also regulates the
inspection, abandonment,
replacement and installation of
underground storage tanks.

within 500 feet of the Grand River.

Establishes cleanup criteria for sites of
environmental contamination based on
current and future land use. Regulates
cleanup of releases of hazardous
substances in concentrations that
constitute a facility as that term is
defined in Section 20101(0) of Act 451
to soil and groundwater

No USTs are present at the site.



STANDARD,
REQUIREMENTS, CRITERIA,
OR LIMITATION

TABLE A4

State Location-Specific ARARs

CITATION

lonia City Landfill

APPLICABLE/
RELEVANT AND
APPROPRIATE

DESCRIPTION

COMMENT

Inland Lakes and Streams

Wetland Protection
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Part 3010f Act, 1994 PA 451. (MCL
324.30101, et seq.). Michigan
Administrative Code: R 281.811, etc., et.
seq. Formerly known as Act 346 (1972)

Part 303 of Act, 1994 PA 451. (MCL
324.30301, et seq.) Michigan
Administrative Code: R 281.921, et. seq.
Formerly known as Act 203 (1979)

Except as provided in this part, a Yes
person without a permit from the
department shall not do any of the
following: a) Dredge or fill bottomland;
b) Construct, enlarge, extend, remove,
or place a structure on bottomland; c)
Erect, maintain, or operate a marina;
d) Create, enlarge, or diminish an
infand lake or stream; e) Structurally
interfere with the natural flow of an
inland lake or stream; f) Construct,
dredge, commence, extend, or enlarge
an artificial canal, channel, ditch,
lagoon, pond, lake, or similar
waterway where the purpose is
ultimate connection with an existing
inland lake or stream, or where any
part of the artificial water way is
located within 500 feet of the ordinary
high-water mark of an existing inland
lake or stream; and g) Connect any
natural or artificially constructed
waterway, canal, channel, ditch,
lagoon, pond, lake, or similar water
with an existing inland lake or stream
for navigation or any other purpose.

Prohibits the construction, operation, Yes
or maintenance of any use or

development in regulated wetlands
(324.30301(d)) without a permit.

Prohibited activities include draining,

dredging, filling, or maintaining a use.

or development in a wetland.

Regulates permit applications

Construction of structure (outfall) in
bottomland is possible as a component
of remedial alternative.

The Site contains a marshy wooded
area in the south east portion of Area A
considered a wetland.



TABLE A4
State Location-Specific ARARs

lonia City Landfill
STANDARD, APPLICABLE/
REQUIREMENTS, CRITERIA, RELEVANT AND
OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Natural Rivers Part 305 of Act, 1994 PA 451. (MCL Regulates activities within 500 feet of Yes Construction of a component of a

Dam Safety

Shorelands Protection and
Management

Great Lakes Submerged
Lands

ARAR xls
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324.203, et seq.) Michigan Administrative a designated natural river. The

Code: R 324.30501 et. seq. Formerly
known as Act 231 (1970)

Part 315 of Act, 1994 PA 451. (MCL
324.31501, et. seq.). Michigan
Administrative Code: R 281.1301, et.

[en

Part 323 of Act, 1994 PA 451. (MCL
324.32301, et seq.) Michigan
Administrative Code: R 281.21, et. seq.
Formerly known as Act 245 (1970)

Part 325 of Act, 1994 PA 451. (MCL
324.32501, et seq.) Michigan
Administrative Code: R 322.1001, et.
seq. Formerly known as Act 247 (1974)

purpose of these zoning rules is to
promote public health and prevent
ecological damage due to unwise
development or construction within a
natural river district. The rules also
protect the free-flowing conditions, fish
and wildlife, water quality, and
recreational values of natural rivers
and adioinina land.

Regulates dam and/or surface water
impoundment structures at or greater
than 6 feet in height.

Regulates the alteration of the soil and
vegetation within a Great Lakes
shoreland environmental area without
a permit. Regulates activities in high-
risk erosion areas and flood risk areas
(administered by local units of
government through the federal flood
insurance program) as well as
environmental areas.

Regulates activities in unpatented lake
bottomiands and unpatented made
lands in the Great Lakes at elevations
below the international Great Lakes
datum of 1955: Lake Superior, 601.5
feet; Lakes Michigan and Huron, 579.8
feet; Lake St. Clair, 574.7 feet; and
Lake Erie, 571.6 feet.

No

No

No

remedial alternative is possible near the
Grand River.

No dams or impoundment structures
exist at the site.

Site is not located in a Great Lakes
shoreland area.

No construction activity will take place
at elevations below the international
Great Lakes datum.



TABLE A-4
State Location-Specific ARARs

lonia City Landfill
STANDARD, APPLICABLE/
REQUIREMENTS, CRITERIA, RELEVANT AND
OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Great Lakes Preservation Part 327 of Act, 1994 PA 451. (MCL The waters of the state are valuable No No water diversion out of the drainage
324.327, et seq.) Michigan public natural resources held in trust basin will occur.
Administrative Code: R 324.32701, et. by the state, and the state has a duty
seq. as trustee to manage its waters
effectively for the use and enjoyment
of present and future residents and for
the protection of the environment. The
waters of the Great Lakes within the
boundaries of this state shall not be
diverted out of the drainage basin of
the Great Lakes.
Great Lakes Protection Part 329 of Act 1994 PA 451. (MCL Careful management of the Great No Site is not located next to the Great
324.329, et seq.) Michigan Lakes will permit the rehabilitation and Lakes.

Wilderness and Natural Areas
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Administrative Code: R 324.32901, et.
seq.

Part 3510f Act 1994 PA 451. (MCL
324.351, et seq.) Michigan
Administrative Code: R 324.35101, et.
seq. Formerly known as Act 241 (1972)

protection of the lakes, their waters,
and their ecosystems, while continuing
and expanding their use for industry,
food production, transportation, and

recreation.

Enacted to designate, protect and Yes May be applied to areas located in or
preserve wildemess and natural near designated wilderness and natural
areas. Prohibits removing, cutting, areas.

picking, or otherwise altering
vegetation, except as necessary for
appropriate public access, the
preservation or restoration of a plant
or wildlife species, or the
documentation of scientific values and
with written consent of the department,
except as provided in subsection (2),
granting an easement for any purpose.



TABLE A-4

State Location-Specific ARARs

lonia City Landfill
STANDARD, APPLICABLE/
REQUIREMENTS, CRITERIA, ‘RELEVANT AND
OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Sand Dunes Protection and  Part 353 of Act, 1994 PA 451. (MCL Regulates the protection and No No dune areas exist around the vicinity
Management 324.35301, et seq.) Michigan management of sand dunes only in of the site.
Administrative Code: None for critical designated critical dune areas. The
dune areas. Geological Survey Division regulates
sand mining in dune areas under Part
637.
Farmland and Open Space Part 3610f Act, 1994 PA 451. (MCL Regulates activities to prevent the Yes Farmland exists adjacent to the site
Preservation 324.361, et seq.) Michigan destruction of farmland and open where construction activities are
Administrative Code: R 324.36101, et. spaces. possible to occur.
seq.
Endangered Species Part 365 of Act, 1994 PA 451. (MCL Establishes rules to provide for Yes Remedial action may take place and
Protection 324.365, et seq.) Michigan conservation, management, adversely impact endangered species
Administrative Code: R 324.36501, R enhancement, and protection of and other habitat
299.1021 - R 299.1028, et. seq. species either endangered or
Formerly known as Act 203 (1974) threatened with extinction. Habitat
listed on the Michigan Natural
Features Inventory and Part 365 will
need to be protected. The rules
contain a listing of the fish, wildlife,
and plant species that have been
determined to be endangered or
threatened
Wildlife Conservation Part 401 of Act, 1994 PA 451. (MCL Regulates wildiife conservation Yes May be applied to identifying wildlife

ARAR xis
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324.401, et seq.) Michigan

Administrative Code: R 324.40102, et.

seq.

habitat near the site where an
ecological risk assessment(s) may be
conducted. May be used in conjunction
with the Michigan Features Inventory
List to identify habitat where an
environmental site of contamination
may impact wildlife.



TABLE A-4
State Location-Specific ARARs

lonia City Landfill

STANDARD, APPLICABLE/
REQUIREMENTS, CRITERIA, RELEVANT AND
OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Protection and Preservation of Part 411 of Act, 1994 PA 451. (MCL Regulates the protection and Yes May be applied to site remediation to
Fish, Game, and Birds 324.411, et seq.) Michigan preservation of fish, game, and birds protect and preserve fish, game and

Administrative Code: R 324.41101, et. birds

seq.
Fisheries Contamination Part 479 of Act 1994 PA 451. (MCL Used to ensure the protection of -Yes May be applied to site remediation to

. 324 479, et seq.) Michigan Administrative aquatic species within waters of the protect and/or restore aquatic life.

ARAR xis
24

Code: R 324.47903-47905, et. seq.

state. A person shall not put into any
stream, pond, or lake any sand, coal,
cinders, ashes, log slabs, decayed
wood, bark, sawdust, or filth,



TABLE A-5
Federal Action-Specific ARARs
lonia City Landfill
APPLICABLE/
STANDARD, REQUIREMENTS, RELEVANT AND
CRITERIA, OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
CLEAN WATER ACT 33 U.S.C 1251-1376
National Pollutant 40 C.F.R Part 125 Requires permits for the discharge of Yes A permit will be required for discharge if
Discharge Elimination pollutants from any point source into on-site groundwater treatment occurs
System (NPDES) water of the United States. and is discharged to the Grand River.
Effluent Guidelines and 40 C.F.R Part 414 Requires specific effluent No No direct applicability because there is
Standards for the Point characteristics for discharge under no on-going commercial activity.
Source Category NPDES permits.
National Pretreatment 40 C.F.R.Part 403  Sets standards to control pollutants Yes Only if the selected alternative includes
Standards which pass through or interfere with a discharge to a publically owned
treatment processes in public treatment works.
treatment works or which may
contaminate sewage siudge.
SOLID WASTE DISPOSAL ACT 42 U.S.C. 6901-6987
(IISW DAII)
Criteria for Classification 40 C.F.R Part 257 Establishes criteria for use in Yes Only if selected alternative includes on-
of Solid Waste Disposal determining which solid waste site disposal.
Facilities and Practices disposal facilities and practices pose
a reasonable probability of adverse
effects on public healthor the
environment and thereby constitute
prohibited open dumps.
Hazardous Waste 40 C.F.R Part 260 Establishes procedure and criteria for No Creates no substantive cleanup
Management Systems modification or revocation of requirements.
provisions in 40 C.F.R. Part 260-265.
Standards Applicable to 40 C.F.R. Part 262 Establishes standards for generators Yes If remedial action alternative involves off-
Generators of Hazardous of hazardous waste. site transportation of either soil or
Waste groundwater for treatment or disposal.
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TABLE A-5
Federal Action-Specific ARARSs

lonia City Landfill
APPLICABLE/
STANDARD, REQUIREMENTS, RELEVANT AND
CRITERIA, OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Standards Applicable to 40 C.F.R. Part 263  Establishes standards which apply to Yes if remedial action alternative involves off-
Transporters of transporters of hazardous waste site transportation of either soil or
Hazardous Waste within the U.S. if the transportation groundwater for rteatment or disposal.
requires a manifest under 40 C.F.R.
Standards for Owners 40 C.F.R. Part 264  Establishes minimum national Yes The site contains RCRA listed
and Operators of standards which the acceptable hazardous wastes. Part 264
Hazardous Waste management of hazardous wastes for requirements may be appliable for
Treatment, Storage, and owners and operators of facilities certain remedial actions. SEE EACH
Disposal Facilities which treat, store or dispose SUBPART BELOW
hazardous waste.
General Facility Subpart B Establishes minimum national Yes Relevant and appropriate if any remedial
Standards standards which the acceptable actions are selected for which other
management of hazardous wastes for Subparts of 264 are relevant and
owners and operators of facilities appropriate.
which treat, store or dispose
hazardous waste.
Preparedness and Subpart C Establishes minimum national Yes No substantive cleanup requirements.
Prevention standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.
Contingency Plan and Subpart D Establishes minimum national Yes - If groundwater treatment system

Emergency Procedures

ARAR .xls
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standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

installed and produces hazardous
waste.



STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION

CITATION

TABLE A-5
Federal Action-Specific ARARs
lonia City Landfill

APPLICABLE/
RELEVANT AND
DESCRIPTION APPROPRIATE

COMMENT

Manifest System,
Recordkeeping,
Reporting

Releases from Solid
Waste Management
Units

Clbsure and Post-
Closure

Financial Requirements

Subpart E

Subpart F

Subpart G

Subpart H

Use and Management of Subpart

Containers

ARAR .xls
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Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national No
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

If groundwater treatment system,
produces hazardous waste.

If alternative results in releases from on-
site solid waste management units
established as a remedial action.

CERCLA establishes review of remedial
actions should contaminants remain on-
site. RCRA substantive requirements
include deed notices and monitoring.

No substantive requirements.

If alternative would involve storage of
containers.



STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION

CITATION

TABLE A-5

Federal Action-Specific ARARs
lonia City Landfill

APPLICABLE/
RELEVANT AND

DESCRIPTION APPROPRIATE

COMMENT

Tanks

Surface impoundments

Waste Piles

Land Treatment

Landfills
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Subpart J

Subpart K

Subpart L

Subpart M

Subpart N

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

If the alternative would involve use of
tanks to treat or store hazardous
materials.

if alternative would involve a surface
impoundment to treat, store or dispose
of hazardous materials.

If alternative would treat or store
hazardous materials in piles.

If alternative would involve land
treatment.

If alternative would involive disposal of
hazardous materials in a landfill.



TABLE A-5
Federal Action-Specific ARARs

lonia City Landfill
APPLICABLE/
STANDARD, REQUIREMENTS, RELEVANT AND
CRITERIA, OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
incinerators Subpart O Establishes minimum national Yes If an incinerator alternative is developed.

Interim Standards for the 40 C.F.R. Part 265
Management of Specific

Hazardous Wastes and

Specific Types of

Management Facilities

Standards for the 40 C.F.R. Part 266
Management of Specific
Hazardous Wastes and
Specific Types of
Hazardous Waste
Management Facilities
Interim Standards for 40 C.F.R. Part 267
Owners and Operators of

New Hazardous Waste

Land Disposal Facilities

Land Disposal 40 C.F.R. Part 268

ARAR .xis
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standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Establishes minimum national No
standards which the acceptable

management of hazardous waste

during the period of interim status and

until certification of final closure or if

the facility is subject to p{ost-closure
requirements, until post-closure

responsibilities are fulfilled.

Establishes requirements which apply No
to recyclable materials that are

reclaimed to recover economivcally

significant amount of precious metals.

Establishes minimum national No
standards which the acceptable

management of hazardous wastes for

new land disposal facilities.

Establishes restriction for burial of Yes
wastes and other hazardous

materials.

Remedies should be consistent with the
more stringent Part 264 standards as
these represent the ultimate RCRA
compliance standards and are
consistent with CERCLA's goal of long
term protection of public health and
welfare and the environment.

No known recyclable materials on-site.

Remedies should be consistent with the
more stringent Part 264 standards as
these represent the ultimate RCRA
compliance standards and are
consistent with CERCLA's goal of long
term protection of public health and
welfare and the environment.

If an alternative developed would involve
burial of contaminated soils or residues
containing prohibited wastes - CERCLA
waiver may be required.



TABLE A-5
Federal Action-Specific ARARs

lonia City Landfill
APPLICABLE/
STANDARD, REQUIREMENTS, RELEVANT AND
CRITERIA, OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Hazardous Waste Permit 40 C.F.R. Part 270 Establishes provisions covering basic No A permit is not required for on-site
Program EPA permitting requirements. CERCLA response actions. Substantive
requirements are addressed in 40
C.F.R. Part 264.
Underground Storage 40 C.F.R. Part 280  Establishes provisions covering No No alternative involving the use of

Tanks

OCCUPATIONAL SAFETY AND
HEALTH ACT

SAFE DRINKING WATER ACT

Underground Injection
Control Regulations

HAZARDOUS MATERIALS
TRANSPORTATION ACT

Hazardous Materials
Transportation
Regulations

ARAR .xIs
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29 U.S.C. 651-678
29 C.F.R. Part 1910

40 C.F.R. Parts 144-
147

40 C.F.R. Parts 144-
147

49 U.S.C. 1801-1813

49 C.F.R.Parts 171-
178

underground storage tanks.

Regulates worker health and safety at Yes
hazardous wastes sites.

Provides for protection of Yes
underground sources of drinking

water.

Regulates transportation of Yes

hazardous materials.

underground storage tanks is
anticipated.

Under 40 C.F.R. 300.38, requirements
of the Act apply to ali response activities
under the NCP.

If a groundwater remediation involves
injection to enhance cleanup.

If an alternative developed would involve
transportation of Hazardous materials.



STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION

CITATION

TABLE A-5

Federal Action-Specific ARARs
lonia City Landfill

APPLICABLE/
RELEVANT AND

DESCRIPTION APPROPRIATE

COMMENT

CLEAN WATER ACT

National Pollutant
Discharge Elimination
Systern (NPDES)

Effluent Guidelines and
Standards for the Point
Source Category

National Pre_treatment
Standards

SOLID WASTE DISPOSAL ACT

("SWDA")
Criteria for Classification
of Solid Waste Disposal
Facilities and Practices

Hazardous Waste
Management Systems

Standards Applicable to
Generators of Hazardous
Waste

ARAR .xls
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33 U.S.C 1251-1376

40 C.F.R Part 125

40 C.F.R Part 414

40 C.F.R. Part 403

42 U.S.C. 6901-6987

40 C.F.R Part 257

40 C.F.R Part 260

40 C.F.R. Part 262

Requires permits for the discharge of Yes
pollutants from any point source into

water of the United States.

Requires specific effluent
characteristics for discharge under
NPDES permits.

No

Sets standards to control pollutants Yes
which pass through or interfere with

treatment processes in public

treatment works or which may

contaminate sewage sludge.

Establishes criteria for use in Yes
determining which solid waste

disposal facilities and practices pose

a reasonable probability of adverse

effects on public healthor the

environment and thereby constitute

prohibited open dumps.

Establishes procedure and criteria for No
modification or revocation of

provisions in 40 C.F.R. Part 260-265.

Establishes standards for generators Yes

of hazardous waste.

A permit will be required for discharge if
on-site groundwater treatment occurs
and is discharged to the Grand River.

No direct applicability because there is
no on-going commercial activity.

Only if the selected alternative includes
a discharge to a publically owned
treatment works.

Only if selected alternative includes on-
site disposal.

Creates no substantive cleanup
requirements.

If remedial action alternative involves off-
site transportation of either soil or
groundwater for treatment or disposal.



STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION

CITATION

TABLE A-5
Federal Action-Specific ARARs

COMMENT

Standards Applicable to
Transporters of
Hazardous Waste

Standards for Owners
and Operators of
Hazardous Waste
Treatment, Storage, and
Disposal Facilities

General Facility
Standards

Preparedness and
Prevention

Contingency Plan and
Emergency Procedures

ARAR.xIs
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40 C.F.R. Part 263

40 C.F.R. Part 264

Subpart B

Subpart C

Subpart D

lonia City Landfill
APPLICABLE/
RELEVANT AND
DESCRIPTION APPROPRIATE
Establishes standards which apply to Yes
transporters of hazardous waste
within the U.S. if the transportation
requires a manifest under 40 C.F.R.
Establishes minimum national Yes

standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national
standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Yes

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

If remedial action alternative involves off-
site transportation of either soil or
groundwater for treatment or disposal.

The site contains RCRA listed
hazardous wastes. Part 264
requirements may be appliabie for
certain remedial actions. SEE EACH
SUBPART BELOW

Relevant and appropriate if any remedial
actions are selected for which other
Subparts of 264 are relevant and
appropriate.

No substantive cleanup requirements.

If groundwater treatment system

installed and produces hazardous
waste.



TABLE A-5
Federal Action-Specific ARARs

lonia City Landfill
APPLICABLE/
STANDARD, REQUIREMENTS, RELEVANT AND
CRITERIA, OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Manifest System, Subpart E Establishes minimum national Yes If groundwater treatment system,
Recordkeeping, standards which the acceptable produces hazardous waste.
Reporting management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.
Releases from Solid Subpart F Establishes minimum national Yes If alternative results in releases from on-
Waste Management standards which the acceptable site solid waste management units
Units management of hazardous wastes for established as a remedial action.
owners and operators of facilities
which treat, store or dispose
hazardous waste.
Closure and Post- Subpart G Establishes minimum national Yes CERCLA establishes review of remediai

Closure

Financial Reqhirements Subpart H

Use and Management of Subpart |

Containers

ARAR xls
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standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Establishes minimum national No
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

actions should contaminants remain on-
site. RCRA substantive requirements
include deed notices and monitoring.

No substantive requirements.

If alternative would involve storage of
containers.



STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION

CITATION

TABLE A-5

Federal Action-Specific ARARs
lonia City Landfill

APPLICABLE/
RELEVANT AND

DESCRIPTION APPROPRIATE

COMMENT

Tanks

Surface Impoundments

Waste Piles

Land Treatment

Landfills

ARAR .xis
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Subpart J

Subpart K

Subpart L

Subpart M

Subpart N

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

Establishes minimum national Yes
standards which the acceptable

management of hazardous wastes for

owners and operators of facilities

which treat, store or dispose

hazardous waste.

If the alternative wouid involve use of
tanks to treat or store hazardous
materials.

If alternative would involve a surface
impoundment to treat, store or dispose
of hazardous materials.

if alternative would treat or store
hazardous materials in piles.

if alternative would involve land
treatment.

If alternative would involve disposal of
hazardous materials in a landfill.



TABLE A-5
Federal Action-Specific ARARSs

fonia City Landfill
APPLICABLE/
STANDARD, REQUIREMENTS, _ RELEVANT AND
CRITERIA, OR LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Incinerators Subpart O Establishes minimum national Yes If an incinerator alternative is developed.

Interim Standards for the 40 C.F.R. Part 265
Management of Specific

Hazardous Wastes and

Specific Types of

Management Facilities

Standards for the 40 C.F.R. Part 266

Management of Specific
Hazardous Wastes and
Specific Types of
Hazardous Waste
Management Facilities
Interim Standards for 40 C.F.R. Part 267
Owners and Operators of

New Hazardous Waste

Land Disposal Facilities

Land Disposal 40 C.F.R. Part 268

ARAR xls
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standards which the acceptable
management of hazardous wastes for
owners and operators of facilities
which treat, store or dispose
hazardous waste.

Establishes minimum national No
standards which the acceptable

management of hazardous waste

during the period of interim status and

until certification of final closure or if

the facility is subject to p[ost-closure
requirements, until post-closure

responsibilities are fulfilled.

Establishes requirements which apply No
to recyclable materials that are

reclaimed to recover economivcally

significant amount of precious metals.

Establishes minimum national No
standards which the acceptable

management of hazardous wastes for

new land disposal facilities.

Establishes restriction for burial of Yes
wastes and other hazardous

materials.

Remedies should be consistent with the
more stringent Part 264 standards as
these represent the ultimate RCRA
compliance standards and are
consistent with CERCLA's goal of long
term protection of public heaith and
welfare and the environment.

No known recyclable materials on-site.

Remedies shouid be consistent with the
more stringent Part 264 standards as
these represent the ultimate RCRA
compliance standards and are
consistent with CERCLA's goal of long
term protection of public health and
welfare and the environment.

If an alternative developed would involve
burial of contaminated soils or residues
containing prohibited wastes - CERCLA
waiver may be required.



STANDARD, REQUIREMENTS,
CRITERIA, OR LIMITATION

CITATION

TABLE A-5
Federal Action-Specific ARARs

COMMENT

Hazardous Waste Permit
Program

Underground Storage
Tanks

OCCUPATIONAL SAFETY AND
HEALTH ACT

SAFE DRINKING WATER ACT

Underground Injection
Control Regulations

HAZARDOUS MATERIALS
TRANSPORTATION ACT

Hazardous Materials
Transportation
Regulations

ARAR .xls
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40 C.F.R. Part 270

40 C.F.R. Part 280

29 U.S.C. 651-678
29 C.F.R. Part 1910

40 C.F.R. Parts 144-
147

40 C.F.R. Parts 144-
147

49 U.S.C. 1801-1813

49 C.F.R. Parts 171-
178

lonia City Landfill
APPLICABLE/
RELEVANT AND
DESCRIPTION APPROPRIATE
Establishes provisions covering basic No
EPA permitting requirements.
Establishes provisions covering No

underground storage tanks.

Regulates worker health and safety at Yes
hazardous wastes sites.

Provides for protection of Yes
underground sources of drinking

water.

Regulates transportation of Yes

hazardous materials.

A permit is not required for on-site
CERCLA response actions. Substantive
requirements are addressed in 40
C.F.R. Part 264.

No alternative involving the use of
underground storage tanks is
anticipated.

Under 40 C.F.R. 300.38, requirements
of the Act apply to all response activities
under the NCP.

If a groundwater remediation involves
injection to enhance cleanup.

If an alternative developed would involve
transportation of Hazardous materials.



TABLE A-6
State Action-Specfic ARARs

lonia City Landfill
STANDARD,
REQUIREMENTS, APPLICABLE/
CRITERIA, OR RELEVANT AND
LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Michigan Vehicle Public Act 300 of 1949, as amended. Rules governing the reduction of maximum Yes Used to prevent vehicular damage to
Code (MCL 257.722, et seq.) Michigan axle loads during springtime frost periods. roadways from transporting heavy
Administrative Code: Size, Weight and Maximum Gross Vehicle Weight (GVW) is not materials and equipment. Remedial action
Load (R 257.716-726). to exceed 25-35% of normal GVW. County and construction may require heavy loads
road jurisdiction- County Road Commission of equipment, fill dirt, contaminated
and state roads and highway jurisdiction- media, etc. to be transported over
MDOT. Motor Carrier enforces the above roadways, however, this is not allowed
during frost periods
Michigan The Michigan Occupational Safety Occupational safety and health standards Yes On-site remedial actions have the
Occupational Safety and Health Act (MIOSHA) Public Act  adopted to provide safe and healthful potential to expose workers to
and Health Act 154 of 1974, as amended. employment or places of employment, which contaminants found in affected media,
(MIOSHA) may include medical monitoring. Provides i.e., soil, air and water. Construction,
safety standards for hazards, air contaminants, excavation and other site actions may
physical hazards, health hazard control present potential health hazards to nearby
measures, illumination, sanitation, employee workers. Human labor will likely be
right-to-know, and others. Regulations required to construct remedial systems as
containing worker health and safety standards well as provide long-term routine/non-
for construction and general industry routine maintenance on the systems.
operations and requirements for worker Such activities are governed by worker
training specifically “Hazardous Waste safety and health standards under this act
Operations and Emergency Response and are applicable to all site actions and
(HAZWOPER).” This is the statute adopted by activities.
Michigan from the Federal OSHA. Rules
contain a list of permissible exposure limits in
the work place for more than 600 chemical
nnnnnnnn A
Public Health Code  Public Act 368 of 1978, as amended. Regulates construction of private drinking Yes Provides general guidelines and
(MCL 333.1101, et seq.) Michigan water wells. Water supply well standards and requirements on how a well is constructec
Administrative Code. Part 127: requirements which regulate the construction and abandoned to prevent leakage to
Groundwater Quality Control (R and abandonment of private drinking water aquifers of the state. May apply to
325.1601, etc.) wells. Establishes distance requirements from response activities affecting water supply

ARAR xIs
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pollution sources.

wells, may apply to future land uses
around the area of the site.



TABLE A-6

State Action-Specfic ARARs
lonia City Landfill

STANDARD,

REQUIREMENTS, APPLICABLE/

CRITERIA, OR RELEVANT AND

LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT

Environmental Part 17 of Act, 1984 PA 451. (MCL Provides for the protection of natural Yes Applied in remedial investigation, remediz

Protection

ARAR .xIs
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324 .17, et seq.) Michigan
Administrative Code: R 324.1701, et.
seq. Formerly known as Act 127
(1970)

resources. The protection of state resources
prohibits any action that pollutes, impairs, or
destroys the state’s natural resources, due to
any activities conducted at a site of
environmental contamination

design, response activity and remedial
action activities.



TABLE A-6
State Action-Specfic ARARs

lonia City Landfill

STANDARD,

REQUIREMENTS, APPLICABLE/

CRITERIA, OR RELEVANT AND

LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT

Water Resources Part 31of Act, 1994 PA 451. (MCL These rules address discharges to both Yes Remedial action may result in the

Protection 324.3104, et seq.) Michigan surface waters and groundwater of the State. discharging of remediated and
Administrative Code:R 324.3103, et. Regulates water and wastewater discharges unremediated contaminated groundwater
seq. ; Part 4: Michigan water quality  with standards for discharge to groundwater. into waters of the state, i.e., groundwater
standards for surface waters to protect Defines effluent guidelines based on actual surface water, or any o'th.ef'water course |
public health and welfare, enhance water quality, receiving stream properties, and Applicable for remedial alternatives whlch
and maintain water quality, and protect other appropriate water quality criteria. will treat and/or discharge wastewater to
the state’s natural resources (R Provides criteria and standards for the National surface waters of the state. Cites specific
323.1041-1117); Part 5: Spillage of oil Pollutant Discharge Elimination System requirements for the discharge of
and polluting materials addresses spill (NPDES) and effluent standards for toxic bioaccumulative chemicals. Discharge
containment, prevention, clean-up, pollutants. This is the implementing statute for requirements can be identified through a
and reporting (R 323.1158, et. seq.), the federally delegated NPDES program. Also substantive requirements document
Part 8: Water quality based effluent  includes the Industrial Pre-treatment Program (SRD). Prevents concentrations in
limits for toxic chemicals (R 323.1201- (IPP) and Publicly Owned Treatment Works surface water of taste and odor producing
1221); Part 9: Wastewater Reporting (POTW) requirements. substances. Prevents acutely and
(R 299.9001, et. seq.), Part ?1: chronically toxic substances from entering
Wastewater discharge permits surface water based on the LC50 toxicity
identifies NPDES and State criteria. Prevents degradation of water
groundwater discharge requirements, quality. Restricts levels of turbidity, color,
including procedures for permit oil films, floating solids, foams, settling
application, permit issuance, and and suspended solids, and deposits.
denial (R 323.2106, R 323.2108-9, R :
323.2114, R 323.2117-2119, R
323.2128, R 323.2136, R 323.2145,R
323.2149-2151, R 323.2154-2155, R
323.2162-2164, and R 323.2190-
2192); Part 22: Groundwater quality
rules R 323.2201-2240); Formerly
known as Act 245 (1929)

ARAR xis
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TABLE A-6
State Action-Specfic ARARs

lonia City Landfill
STANDARD,
REQUIREMENTS, APPLICABLE/
CRITERIA, OR RELEVANT AND
LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Sewerage Systems  Part 410f Act, 1994 PA 451. (MCL Regulates construction and operation of Yes May be applied to treatment systems
324.41, et seq.) Michigan sewerage systems. Requires that treatment proposed to discharge treated or
Administrative Code: R 324.4105, et. facility operators be certified and describes the untreated effluent to the sewer system
seq. Formerly known as Act 98 (1913) minimum requirements for certification. The
: rules prescribe the procedures and
requirements for the operation and
maintenance of sewerage systems.
Air Pollution Control  Part 55 of Act, 1994 PA 451, (MCL Requires permitting for air emission sources Yes Applicable for remedial aiternatives that
324.55, et seq.) Michigan and air monitoring during activities that may generate air emissions
Administrative Code: R 324.5501, R cause contaminant releases to air. Prohibits
336.1101, R 336.1123, R 336.1127, R the emissions of air contaminants from wastes
336.1201-1207, R 336.1209-1229, R  on site in quantities, which cause injurious
336.1230-1241, R 336.1278-1290, effects to human health, animal life, plant life
and R 336.1299 (Part 2 Air Use of significant economic value, and/or property.
Approval), R 336.1301-1331, R
336,1370-1372 (Part 3 Emissions
Limitations & Prohibitions), R
336.1701-1702 (Part 7 Emissions
Limitations and Prohibitions- New
Sources of Volatile Organic
Compound Emissions), R 336.1901, R
336.2001-2007, et. seq. Formerly
LnAiim ae Arnt 2AQ (10QRRN
Soil Erosion and Part 910of Act, 1994 PA 451. (MCL Requires a soil erosion control and Yes If construction within 500 feet of Grand
Sedimentation 324 9101, et seq.) Michigan sedimentation plan for any earth changes of River is required.
Control Administrative Code: R 323.1701, et. one or more acres and/or any earth changes
seq. Formerly known as Act 347 within 500 feet of a lake or stream.
(1972) Establishes rules prescribing soil erosion and
sedimentation control plans, procedures, and
measures
ARAR xls ‘
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TABLE A-6

State Action-Specfic ARARs
lonia City Landfill

STANDARD,

REQUIREMENTS, APPLICABLE/

CRITERIA, OR RELEVANT AND

LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT

Hazardous Waste
Management

ARAR .xis
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Part 111 of Act, 1994 PA 451. (MCL
324.111, et seq.) Michigan
Administrative Code: R 299.9202-
9208, R 299.9212, R 299.9228, R
299.9301-9312, R 299.9401-9413, R
299.9501-9523, R 299.9601-9634, R
299.9701-9713, R 299.9801-9816, R
299.11001-11008, et. seq. Part 1:
General Provisions; Part 2:
Identification and Listing of Hazardous
Waste; Part 3: Generators of
Hazardous Waste; Part 4:
Transporters of Hazardous Waste;
Part 5: Construction Permits and
Operating Licenses; Part 6: Owners
and Operators of Hazardous Waste
Treatment, Storage, and Disposal
Facilities; Part 7: Financial Capability;
Part 8: Management of Specific
Hazardous Wastes, Specific Types of
Hazardous Waste Management
Facilities, and Used Oil; Part 9:
Hazardous Waste Service Fund, and
Part 10: Availability of Referenced
Materials. Formerly known as Act 64
/1Q7Q\

Defines hazardous waste and establishes
requirements for hazardous waste generators,
transporters, and for owners and operators of
treatment/storage/disposal facilities. Regulates
the generation, transport, treatment, storage,
and disposal of hazardous wastes from site
remediation. Regulates closure, post-closure,
and corrective action for hazardous waste
treatment, storage and disposal facilities

Yes

Remedial action may generate hazardous
waste and involve management of
hazardous waste. May be applied to off-
site disposal of hazardous waste. Used
for determining how and in what type of
disposal facility contaminated media may
be removed to. May be applied to
construction and operation of on-site
treatment, storage or disposal units
relative to requirements for
characterization and handling of
hazardous waste. Applied to the
excavation of certain contaminated media
May be applicable to remedial actions in
landfills and in the construction of landfill
cells.



TABLE A-6
State Action-Specfic ARARs

lonia City Landfill
STANDARD,
REQUIREMENTS, APPLICABLE/
CRITERIA, OR RELEVANT AND
LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Solid Waste Part 115 of Act, 1994 PA 451. (MCL  Addresses solid waste management including Yes Regulates the disposal of non-hazardous
Management 324.115, et seq.) Michigan general landfill design requirements as solid waste. Provides requirements for
Administrative Code: R 324.11501, et. promulgated in the administrative rules of the closure and post-closure of non-
seq. Formerly known as Act 641 Michigan Solid Waste Management hazardous solid waste treatment, storage
(1978) Regulations. Regulates the construction and and disposal facilities. Provides
operation of sanitary landfills, solid waste groundwater quality performance
transfer facilities, and solid waste processing standards. Remedial action may produce
plants. Specifies liner and capping non-hazardous solid waste, which must
requirements for solid waste landfills. be disposed of in accordance with Part
Requirements for the operation and closure of 115. Used for determining the process
non-hazardous waste treatment, storage, and and type of disposal facility that solid
disposal and groundwater quality performance waste or contaminated media may be
standards. Also imposes geographic removed to. May apply to closure
limitations on where non-hazardous solid (capping) of a landfill. May serve as a
waste can be disposed. basis of design for containment of non-
hazardous solid waste on-site.
Liquid Industrial Part 1210of Act, 1994 PA 451. (MCL  Regulates liquid industrial waste generators, Yes Remedial action may require the storage

Wastes

ARAR xlIs
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324.121, et seq.) Michigan
Administrative Code: R 324.12101, et.
seq. Formerly known as Act 136
(1969)

transporters and designated facilities.
Transporters are required to be registered and
permitted in accordance with the hazardous
materials transportation act. Requires a
registered and permitted liquid industrial waste
transporter to remove any liquid waste off-site.
Records are required to be kept by those who
generate such waste, under Section 3a. Liquid
industrial waste is defined as “any liquid waste,
other than unpoliuted water.”

transportation and disposal of liquid
industrial wastes. Applies to the on and o
site management of liquid industrial
wastes. Polluted groundwater or surface
water may be generated from a remedial
activity.



TABLE A-6
State Action-Specfic ARARs

lonia City Landfill
STANDARD,
REQUIREMENTS, APPLICABLE/
CRITERIA, OR RELEVANT AND
LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
PCB Compounds Part 147 of Act, 1994 PA 451. (MCL  Regulates the storage, handling, transporting No No PCB compounds have been detected

299.3301, et. seq.) Michigan
Administrative Code: R 299.5101, et.

seq. Formerly known as Act 60 (1976)

Part 2010f Act, 1994 PA 451. (MCL
324.201, et seq.) Michigan
Administrative Code: R 299.5109, R

Environmentai
Remediation

299.5505; R 299.5511, R 299.5513, R

299.5515, R 299.5519, R 299.55601,
et. seq. Formerly known as Act 307
(1982)

Underground Storage Part 2110of Act, 1994 PA 451. (MCL

Tank Regulations 324.211, et seq.) Michigan
Administrative Code: R 29.2103, et.
seq.

Leaking Underground Part 213 of Act 1994 PA 451. (MCL

Storage Tanks 324.213, et seq.) Michigan
Administrative Code: R 324.21301a,
et. seq.

ARAR xls
2-6

and disposal of PCBs or PCB contaminated
materials. Requirements for notifying the
MDEQ of the intent to use, sell, or
manufacture PCBs or PCB products.
Requirements for annual reporting,
exemptions and exclusions, and labeling, as
well as provisions for the storage, handling,
transportation, and disposal of PCBs or PCB-

In part, protects the environment and natural Yes
resources of the state; to regulate the

discharge of certain substances into the

environment; to regulate the use of certain

lands, waters, and other natural resources of

the state; and to prescribe the powers and

duties of certain state and local agencies and

officials.

Provides technical standards for underground No
storage tank (UST) systems including

corrosion protection, release detection, spills

and overfill protection, and compliance

reporting schedules.

Regulates and provides for corrective action No
due to releases from leaking underground

storage tank systems. Prescribes the powers

and duties of certain state agencies and

officials; and provides for penalties and

remedies. Also regulates the inspection,

abandonment, replacement and installation of
underground storage tanks.

at the site.

Applies to response activities taken at
sites of environmental contamination
which are facilities as that term is defined
in Section 20101(0) of Act 451. Provides
risk based site cleanup criteria based on
land-use, and other factors necessary to
protect the public health, safety, welfare
and the environment.

No underground storage tanks will be
used at the site.

No underground storage tanks were used
at the site.



TABLE A-6
State Action-Specfic ARARs

lonia City Landfill
STANDARD,
REQUIREMENTS, APPLICABLE/
CRITERIA, OR RELEVANT AND
LIMITATION CITATION DESCRIPTION APPROPRIATE COMMENT
Natural Rivers Part 305 of Act, 1994 PA 451. (MCL  Regulates activities within 500 feet of a Yes Remedial action may take place within
324.305, et seq.) Michigan designated natural river. The purpose of these 500 feet of the Grand River.
Administrative Code: R 324.30501, et. zoning rules is to promote public health and
seq. Formerly known as Act 231 prevent ecological damage due to unwise
(1970) development or construction within a natural
river district. The rules also protect the free-
flowing conditions, fish and wildlife, water
quality, and recreational values of natural
rivers and adjoining land.
Dam Safety Part 315 of Act, 1994 PA 451. (MCL  Regulates dam and/or surface water No There are no dams or impoundments on
324.31501, et. seq.) Michigan impoundment structures at or greater than 6 or near the site.
Administrative Code: R 281.1301, et. feet in height.
seq.
Endangered Species Part 365 of Act, 1994 PA 451. (MCL  Establishes rules to provide for conservation, Yes Remedial action may take piace and
Protection 324.365, et seq.) Michigan management, enhancement, and protection of adversely impact endangered species and
Administrative Code: R 324.36501, et. species either endangered or threatened with other habitat
seq. Formerly known as Act 203 extinction.
Supervisor of Wells  Part 615 of Act, 1994 PA 451. (MCL  Requires that a permit be obtained prior to No No remedial actions utilizing deep well
324.615, et seq.) Michigan drilling oil, gas, brine disposal, and deep well disposal or injection is applicable for the
Administrative Code: R 324.61501, injection wells. Regulates the drilling site.

et. seq. Formerly known as Act 61
(1939)

ARAR xls
2-6

requirements, which includes well construction,
inspection, plugging and abandonment.



Cost Tables

( THE INFORMATION IN THE COST ESTIMATE TABLES ARE BASED ON THE BEST AVAILABLE INFORMATION
REGARDING THE ANTICIPATED SCOPE OF THE REMEDIAL ALTERNATIVES. CHANGES IN THE COST
ELEMENTS ARE LIKELY TO OCCUR AS A RESULT OF NEW INFORMATION AND DATA COLLECTED DURING
DESIGN OR IMPLEMENTATION OF THE REMEDY. MAJOR CHANGES MAY BE DOCUMENTED IN THE FORM
OF A MEMORANDUM IN THE ADMINISTRATIVE RECORD FILE, AN ESD, OR A ROD AMENDMENT. THESE ARE
ORDER-OF-MAGNITUDE ESTIMATES THAT ARE EXPECTED TO BE WITHIN +50 TO -30 PERCENT OF THE
ACTUAL PROJECT COST ]



GROUNDWATER ALTERNATIVE 2 - TABLE 1 OF 3
IONIA CITY L/F -- GROUNDWATER MEASURE INSTITUTIONAL CONTROLS

[ Description Qty Unit  UnitCost _ Total Reference
Capital Costs

Deed recording 1 Each $2,000.00 $2,000

lniial Monitor Welt 1 Each $15,000.00 $15,000

Samplng/Reporting

Subtotal Capital Costs $17,000

Contingencies (15% of Capital Cost) $2,550

Engineering/General Conditions (25% of Capital Costs) $4,250

TOTAL CAPITAL COSTS $23,800

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 2 - TABLE 1 OF 3
IONIA CITY L/F -- GROUNDWATER MEASURE INSTITUTIONAL CONTROLS (Cont'd)

( Description Qty Unit Unit Cost  Total Reference/Notes
Yearly O&M Costs
Semi-Annual Monitor Welt 2 Each $15.000.00 $30,000
Sampling/Reporting ——
Subtotal Yearly O&M $30,000
Contingencies (15%) $4,500
Engineering/Project Management (20% of yearly O&M) $6,000
TOTAL YEARLY O&M $40,500
$526,400

Present Worth (30 year, 7% discount factor)

(1) RS Means, "Site Work & Landscape Cost Data-2000"

(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 2 - TABLE 3 OF 3
PRESENT WORTH -
GROUNDWATER MEASURE INSTITUTIONAL CONTROLS -

CAPITAL COST $23,800
YEARLY O&M COST $40,500
DISCOUNT RATE 7%
TOTAL
DISCOUNT PRESENT PRESENT
YEAR RATE  EXPENDITURE WORTH  WORTH
0 1.0000 $23,800  $23,800  $23.800
1 09346 $40,500  $37,850  $61,650
2 08734 $40,500  $35374  $97,025
3 08163 $40,500  $33,060  $130,085
4 0.7629 $40,500  $30,897  $160,982
5 07130 $40,500  $28,876  $189,858
6 06663 $40,500  $26,987  $216,845
7 06227 $40,500  $25221  $242,066
8 0.5820 $40,500  $23,571  $265638
9 05439 $40,500  $22,029  $287,667
10 0.5083 $40,500  $20,588  $308,255
11 0.475i $40,500  $19,241 ~ $327,496
12 0.4440 $40,500  $17,982  $345479
13 0.4150 $40,500  $16,806  $362,285
14 0.3878 $40,500  $15,707  $377,991
15 0.3624 $40,500  $14679  $392,671
16 0.3387 $40,500  $13,719 -~ $406,389
17 03166 $40,500  $12,821  $419,211
18 0.2959 $40,500  $11,982  $431,193
19 0.2765 $40,500  $11,199  $442392
20 02584 $40,500  $10,466  $452,858
21 0.2415 $40,500 $9,781 ~ $462,639
22 02257 $40,500 $9,141  $471,780
23 02109 $40,500 $8,543  $480,324
24 0.1971 $40,500 $7.984  $488,308
25  0.1842 $40,500 $7.462  $495,770
26 0.1722 $40,500 $6.974 - - $502,744.
27 0.1609 $40,500 $6,518  $509,262
28 0.1504 $40,500 $6,091  $515,353
29  0.1406 $40,500 $5.693  $521,046

30 0.1314 $40,500 $5.320  $526,366



GROUNDWATER ALTERNATIVE 3 - TABLE 1 OF 3
IONIA CITY L/F -- MONITORED NATURAL ATTENUATION

| Description Qty Unit  UnitCost  Total Reference
Capital Costs

MNA Study 1 Each $34,140.00 $34,140

Rcvy Well installation, 6" SS screen 3  Each $8,400.00 $25,200 Stearns Drilling

& niser, Bumper posts

Subtotal Capital Costs $59,340

Contingencies (15% of Capital Cost) $8,901

Engineering/General Conditions (20% of Capital Costs) $11,868

TOTAL CAPITAL COSTS $80,109

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 3 - TABLE 2 OF 3
IONIA CITY L/F -- MONITORED NATURAL ATTENUATION (Cont'd)

Description Qty Unit Unit Cost _ Total Reference/Notes

Yearly O&M Costs

Yearly MNA sampling.analysis data 1 Each $34,140.00 $34,140

evaul. report

Subtotal Yearly O&M $34,140

Contingencies (15%) $5,121

Engineering/Project Management (20% of yearly O&M) $6,828

TOTAL YEARLY O&M $46,089

Present Worth (30 year, 7% discount factor) $652,000

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



PRESENT WORTH
GROUNDWATER ALTERNATIVE 3 - TABLE 3 OF 3
MONITORED NATURAL ATTENUATION

CAPITAL COST 580,100
YEARLY O&M COST 546.100
DISCOUNT RATE 7%
TOTAL
DISCOUNT PRESENT PRESENT
YEAR RATE EXPENDITURE WORTH WORTH

0 1.0000 580,100 $80,100 $80,100

1 0.9346 546,100 $43,084  $123,184

2 08734 346,100 $40.266  $163,450

3 08163 $46,100 $37.631 $201,081

4 07629 $46,100 $35,169  $236,250

5 0.7130 $46,100 $32,869  $269,119

6  0.6663 $46,100 $30,718  $299,837

7 0.6227 $46,100 $28,709  $328,546

8 0.5820 $46,100 $26,831 $355,377

9 05439 $46,100 $25,075  $380,452

10 0.5083 $46,100 $23,435  $403,887

11 04751 $46,100 $21,902  $425,789

12 0.4440 $46,100 $20,469  $446,258

13 0.4150 $46,100 $19,130  $465,388

14 0.3878 $46,100 $17,878  $483,266

15  0.3624 $46,100 $16,709  $499,975

16 0.3387 $46.100 $15616  $515,591

17 0.3166 $46,100 $14,594  $530,185

18 0.2959 $46,100 $13639  $543,824

19  0.2765 $46,100 $12,747  $556,571

20  0.2584 $46,100 $11,913  $568,484

21 0.2415 $46,100 $11,134  $579,618

22 0.2257 $46,100 $10,405  $590,023

23 0.2109 $46,100 $9,725  $599,748

24 01971 $46,100 $9,088  $608,836

25 0.1842 $46,100 $8.494  $617,330

26 01722 $46,100 $7.938  $625,268

27 0.1609 $46,100 $7.419  $632,687

28  0.1504 $46,100 $6,934  $639.621

29  0.1406 S546,100 $6,480  $646,101

30 0.1314 $46.100 $6,056  $652.157



GROUNDWATER ALTERNATIVE 4 - TABLE 1 OF 3
IONIA CITY L/F -- GROUNDWATER EXTRACTION DISCHARGE TO SURFACE WATER

Description Qty Unit Unit Cost Total Reference/Notes

Capital Costs
Rcvy Well Installation, 6" SS screen & 0 Each $8,400.00 $0 Stearns Drilling
Riser, Bumper posts
Pump and Pitless Installation 0 Each $3,000.00 $0 Stearns Drilling
Trenching/Pipe Installation, System Bldg, 0 LS $44,490.00 $0 Great Lakes Carbon
Controls
Outfall installation 1 LS $2,000.00 $2,000 12 3 750 2000
Load/tansport/disposal non-haz trench 0 cYy. $50.00 $0
spoils
Load/transport/disposal haz trench spoils 0 cY. $125.00 $0
Subtotal Capital Costs $2,000
Start-up/Shake-down (10% of Capital Costs) $200
Contingencies (15% of Capital Costs) $300
Engineering/General Conditions (15% of Capital Costs) $300

TOTAL CAPITAL COSTS $2,800

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 4 - TABLE 2 OF 3
IONIA CITY L/F --GROUNDWATER EXTRACTION DISCHARGE TO SURFACE WATER (Cont'd)

[ Description Qty Unit Unit Cost Total Reference/Notes
Yearly O&M Costs
System influenveffluent 12 Each $2,500.00 $30,000
samphng/analysis/reporting
Semi-annual monitor well 2 Each $15,000.00 $30,000
sampling/analysis/reporting ‘
Semi-annual well/pipeline cleaning 2 Each $6,000.00 $12,000 Stearns Drilling
Utilitry charges 9,800 KwH $0.07 $686
Repair Parts (2% of Capital Costs) 1 LS $2,940.00 $2,940
Subtotal Yearly O&M $75,626
Contingencies (15%) $11,344
Engineering/Project Management (20% of yearly O&M) $15,125
TOTAL YEARLY O&M $102,095

$1,269,763

Present Worth (30 year, 7% discount factor)

(1) RS Means, "Site Work & Landscape Cost Data-2000"

(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTSRNATIVE 4 - TABLE 3 OF 3
PRESENT WORTH
GROUNDWATER EXTRACTION & DISCHAGE TO SURFACE

CAPITAL COST $2,800

YEARLY O&M COST $102,100

DISCOUNT RATE 7%
DISCOUNT

YEAR RATE  EXPENDITURE

0 1.0000 - $2,800

1 09346 $102,100

2 0.8734 $102,100

3 0.8163 $102,100

4 0.7629 $102,100

5 0.7130 $102,100

6 0.6663 $102,100

7 06227 $102,100

8 0.5820 $102,100

9 05439 $102,100

10 0.5083 $102,100

11 0.4751 $102,100

12 0.4440 $102,100

13 0.4150 $102,100

14 0.3878 $102,100

15 0.3624 $102,100

16 0.3387 $102,100

17 0.3166 $102,100

18 0.2959 $102,100

19  0.2765 $102,100

20 0.2584 $102,100

21 02415 $102,100

22 0.2257 $102,100

23 0.2109 $102,100

24 0.1971 $102,100

25  0.1842 $102,100

26 0.1722 $102,100

27 0.1609 $102,100

28 0.1504 $102,100

29  0.1406 $102,100

30 0.1314 $102,100

PRESENT
WORTH
$2,800
$95,421
$89,178
$83,344
$77.892

$72,796

$68,034
$63,583
$59,423
$55,536
$51,902
$48,507
$45,334
$42,368

$39,596

$37,006
$34,585

$32,322
$30,208
$28,232°
$26,385

$24,658
$23,045
$21,538
$20,129
$18.812
$17.581
$16.,431
$15.356
$14,351
$13.413

TOTAL
PRESENT
WORTH

$2.800
$98,221
$187,399
$270,743
$348,634
$421,430
$489,464
$553,046
$612470
$668,005
$719,908
$768,415
$813,748
$856,116
$895,712
$932,718
$967,303
$999,625
$1,029,833
$1,058,064
$1,084,449
$1,109,107
$1,132.153
$1,153,690
$1,173.819
$1,192,631
$1,210,212
$1,226,643
$1,241,999
$1,256,351
$1,269,763



GROUNDWATER ALTERNATIVE 5 - TABLE 1 OF 3

IONIA CITY L/F -- GROUNDWATER EXTRACTION DISCHARGE TO POTW

Description Qty Unit Unit Cost Total Reference/Notes

Capital Costs
Rcvy Well Installation, 6" SS screen & 0 Each $8,400.00 $0 Stearns Drilling
Riser, Bumper posts
Pump and Pitless Installation 0 Each $3,000.00 $0 Stearns Drilling
Trenching/Pipe Instaliation, System BIdg, 0 LS $44 490.00 $0 Great Lakes Carbon
Controls
Load/transport/disposal non-haz trench 0 c.y. $50.00 $0
$pOoIls
Load/transport/disposal haz trench spoils 0 CY. $125.00 $0
Subtotal Capital Costs $0
Start-up/Shake-down (10% of Capital Costs) $0
Contingencies (15% of Capital Costs) $0
Engineering/General Conditions (15% of Capital Costs) $0

$0

TOTAL CAPITAL COSTS

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 5 - TABLE 2 OF 3
IONIA CITY L/F --GROUNDWATER EXTRACTION DISCHARGE TO POTW (Cont'd)

[ Description Qty Unit __ Unit Cost Total Reference/Notes
Yearly O&M Costs :

Monthly influent/effluent 12 Each $2,500.00 $30,000
sampling/analysis/reporting

Semi-annual monitor wel! 2 Each $15,000.00 $30,000
samphng/analysis/reporting

Semi-annual well/pipeline cleaning 2 Each $6,000.00 $12,000 Stearns Drilling
Utiitiy charges 9,800 KwH $0.07 $686

Reparr Parts (2% of Capital Costs) 1 LS $2,880.00 $2,880

Subtotal Yearly O&M $75,566
Contingencies (15%) $11,335
Engineering/Project Management (20% of yearly O&M) $15,113

TOTAL YEARLY O&M $102,014

Present Worth (30 year, 7% discount factor) $1,265,722

{1) RS Means, "Site Work & Landscape Cost Data-2000"

(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 5 - TABLE 3 OF 3

GROUNDWATER EXTRACTION & DISCHAGE TO POTW

CAPITAL COST

YEARLY O&M COST

DISCOUNT RATE

YEAR

0
1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

DISCOUNT

RATE

1.0000
0.9346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971
0.1842
0.1722
0.1609
0.1504
0.1406
0.1314

PRESENT WORTH

SO

$102,000

7%
PRESENT

EXPENDITURE WORTH

30 $0
$102,000 $95,327
$102,000 589,091
$102,000 $83,262
$102,000 $77.815
$102,000 $72,725
$102,000 $67.967
$102,000 $63,520
$102,000 $59,365
$102,000 $55,481
$102,000 $51,852
$102,000 $48,459
$102,000 $45,289
$102,000 $42,326
$102,000 $39,557
$102,000 $36,969
$102,000 $34,551
$102,000 $32,291
$102,000 $30,178
$102,000 $28,204
$102,000 $26,359
$102,000 $24,634
$102,000 $23,023
$102,000 $21,517
$102,000 $20,109
$102,000 $18,793
$102,000 $17.564
$102,000 $16,415
$102,000 $15,341
$102,000 $14,337
$102,000 $13,399

TOTAL
PRESENT
WORTH

50

$95.327
$184,418
3267.680
$345,496
5418,220
$486,187
$549,708
$609,072
$664,554
$716,405
$764,865
$810,154
$852,480
$892,038
$929,007
$963,558
$995,849
$1,026,027
$1,054,231
$1,080,589
$1,105,224
$1,128,247
$1,149,763
$1,169,872
51,188,665
$1,206,229
$1,222.644
$1,237.985
$1,252,323
$1,265,722



GROUNDWATER ALTERNATIVE 6 - TABLE 1 OF 3

IONIA CITY L/F -- AIR STRIPPING

[ Description Qty Unit Unit Cost Total Reference/Notes
Capital Costs
Rcvy Well Installation, 6" SS screen &
Riser, Bumper posts Each $8.400.00 $0 Stearns Dirilling
Pump and Pitless Installation Each $3,000.00 $0 Stearns Drilling
30 Gpm Air Stripper, Trenching/Pipe
Instailation, Treatment Bldg, Controls LS $75,000.00 $0 Great Lakes Carbon
Load/transport/disposal non-haz trench
spolls CY. $50.00 $0
Load/transport/disposal haz trench spoils
cY. $125.00 $0

Subtotal Capital Costs $0
Start-up/Shake-down (20% of Capital Costs) $0
Contingencies (15% of Capital Costs) $0
Engineering/General Conditions (25% of Capital Costs) $0

TOTAL CAPITAL COSTS $0

(1) RS Means, "Site Work & tandscape Cost Data-2000"

(2) RS Means, "Environmental Remediation Cost Data - 2000”



GROUNDWATER ALTERNATIVE 6 - TABLE 2 OF 3

IONIA CITY L/F -- AIR STRIPPING (Cont'd)

[ Description Qty Unit Unit Cost Total Reference/Notes
Yearly O&M Costs
Monthly influenteffluent 12 Each $2,500.00 $30,000
sampling/analysis/reporting
Semi-annual monitor well 2 Each $15,000.00 $30,000
sampling/analysis/reporting
Semi-annual well/pipeline cleaning 2  Each $6,000.00 $12,000 Stearns Drilling
Utilitiy charges 49,000 KwH $0.07 $3,430
Repair Parts (2% of Capital Costs) 1 LS $4,300.00 $4,300
Subtotal Yearly O&M $79,730
Contingencies (15%) $11,960
Engineering/Project Management (20% of yearly O&M) $15,946
TOTAL YEARLY O&M $107,636

$1,335,213

Present Worth (30 year, 7% discount factor)

(1) RS Means, "Site Work & Landscape Cost Data-2000"

(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 6 - TABLE 3 OF 3

CAPITAL COST

YEARLY O&M COST

DISCOUNT RATE

YEAR

-
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DISCOUNT

RATE

1.0000
0.9346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751

0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971
0.1842
01722
0.1609
0.1504
0.1406
0.1314

S0
$107,600
7%

EXPENDITURE

$0
$107.600
$107.600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107,600
$107.600
$107,600
$107,600
$107.600
$107,600
$107,600
$107,600

PRESENT WORTH
AIR STRIPPING

PRESENT
WORTH

50
$100,561
393,982
$87,834
$82,088
$76,717
$71.698
$67,008
$62,624
$58,527
$54,698
$51,120
$47.776
$44,650
$41,729
$38,999
$36,448
$34,063
$31.835
$29,752
$27,806
$25,987
$24,287
$22,698
$21,213
$19,825
$18,528
$17,316
$16,183
315,125
$14,135

TOTAL
PRESENT
WORTH

$0
$100,561
$194,543
$282,376
$364,464
$441,181
$512,880
$579,888
$642,512
$701,039
$755,737
$806,857
$854,633
$899,283
$941,012
$980,012
$1,016,459
$1,050,523
$1,082,358
$1.112,110
$1,139,916
$1,165,903
$1,190,189
$1,212,887
$1,234,100
$1,253,926
$1,272,454
$1,289,770
$1.305,953
$1.321,078
$1,335,213



GROUNDWATER ALTERNATIVE 7 - TABLE 1 OF 3
IONIA CITY L/F -- CARBON ADSORPTION

Description Qty Unit Unit Cost Total . Reference/Notes

Capital Costs
Rcvy Well Installation, 6" SS screen & 0 Each $8.,400.00 $0 Stearns Drilling
Riser, Bumper posts
Pump and Pitless Installation 0 Each $3.,000.00 $0 Stearns Drilling
35 gpm Dual-bed Carbon Adsorption Unit, 0 LS $1.23 $0 Great Lakes Carbon
Trenching/Pipe Installation, Treatment
Initial Charge of Carbon 1,320 LB $1.23 $1,624
Load/transport/disposal non-haz trench 0 cY. $50.00 $0
spolls
Load/transport/disposal haz trench spails 0 cYy. $125.00 $0
Subtotal Capital Costs $1,624
Start-up/Shake-down (20% of Capital Costs) $325
Contingencies (15% of Capital Costs) $244
Engineering/General Conditions (25% of Capital Costs) $406

TOTAL CAPITAL COSTS $2,598

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000



GROUNDWATER ALTERNATIVE 7 - TABLE 2 OF 3
IONIA CITY L/F -- CARBON ADSORPTION (Cont'd)

| Description Qty Unit Unit Cost Total Reference/Notes
Yearly O&M Costs

Monthly influent/effluent 12 Each $2,500.00 $30,000
sampling/analysis/reporting

Semi-annual monitor well 2 Each $15,000.00 $30,000
sampling/analysis/reporting

Semi-annual well/pipeline cleaning 2 Each $6,000.00 $12,000 Stearns Drilling
Ulihtiy charges 22,000 KwH $0.07 $1,540

Carbon replacement/RegenrationDisposal 2,640 LB $1.79 $4,726

Reparr Parts (2% of Capita! Costs) 1 LS $4,300.00 $4,300

Subtotal Yearly O&M $82,566
Contingencies {15%) $12,385
Engineering/Project Management (20% of yearly O&M) $16,513

TOTAL YEARLY O&M $111,464

Present Worth (30 year, 7% discount factor) $1,386,206

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"



GROUNDWATER ALTERNATIVE 7 - TABLE 3 OF 3

CAPITAL COST

YEARLY O&M COST

DISCOUNT RATE

YEAR

_;
COWWNDO B WN 2O

WRNNNNRNONNONNNRNDRN 2 2 2 2 a2
OO O NDIDINHEWN 2 O0OOCO~NIOTOEWN -

DISCOUNT

RATE

1.0000
0.9346
0.8734
0.8163
0.7629
0.7130
0.6663
0.6227
0.5820
0.5439
0.5083
0.4751
0.4440
0.4150
0.3878
0.3624
0.3387
0.3166
0.2959
0.2765
0.2584
0.2415
0.2257
0.2109
0.1971

0.1842
0.1722
0.1609
0.1504
0.1406
0.1314

PRESENT WORTH
CARBON TREATMENT

$2.598

$111,500

7%
PRESENT

EXPENDITURE WORTH

$2,598 $2,598
$111,500  $104,206
$111500  $97,388
$111,500  $91,017
$111.500  $85,063
$111500  $79,498
$111,500  $74,297
$111500  $69,437
$111,500  $64,894
$111,500  $60,649
$111,500  $56,681
$111,500  $52,973
$111,500  $49,507
$111,500  $46,269
$111,500  $43,242
$111,500  $40,413
$111,500  $37.,769
$111,500  $35,298
$111,500  $32,989
$111,500  $30,831
$111,500  $28,814
$111,500  $26,929
$111500  $25,167
$111,500  $23,521
$111,500  $21,982
$111,500  $20,544
$111,500  $19,200
$111500  $17,944
$111.500  $16.770
$111,500  $15,673
$111500  $14,647

TOTAL
PRESENT
WORTH
52,598
$106,804
$204,192
$295,209
$380,272
$459,770
$534,067
$603,504
$668,398
$729,046
$785,727
$838,700
$888,208
$934,476
$977,718
$1,018,130
$1,055,899
$1,091,197
$1,124,186
$1,155,017
$1,183,831
$1,210,759
$1,235,926
$1,259,447
$1,281,429
$1,301,973
$1,321.172
$1,339,116
$1,355,886
$1,371.559
$1,386,206



SELECTED FINAL REMEDY - TABLE 1 OF 3
IONIA CITY L/F -- INSTITUTIONAL CONTROLS, GROUNDWATER
EXTRACTION, TREATMENT AND DISCHARGE TO POTW, AND MONITORED NATURAL

ATTENUATION

L Description Qty Unit __ Unit Cost Reference/Notes
Capital Costs

Deed recording Each $2,000.00 $2.000

Initial Monitor Well Each $15,000.00 $15,000

Samphng/Reporting

Imtial inspection/upgrades to Each  $10,000.00 $10,000

fence/cover

Revy Well Installation, 6" SS screen

& Riser, Bumper posts Each $8,400.00 $0 Stearns Drilling
Pump and Pitless Installation Each $3.000.00 $0 Stearns Drilling

30 Gpm Air Stripper, Trenching/Pipe

Installation, Treatment Bldg, Controls LS $75,000.00 $0 Great Lakes Carbon
Load/transport/disposal non-haz

trench spoils c.Y. $50.00 $0
Load/transport/disposal haz trench

spoils c.Y. $125.00 $0

MNA Study Each  $34,140.00 $34,140

Monitoring Well Installation, 2" SS Each $8,400.00 $50,400 Stearns Drilling

screen & nser, Bumper posts
Subtotal Capital Costs

Start-up/Shake-down {20% of System Capital Costs)

Contingencies (15% of Capital Cost)

Engineering/General Conditions (25% of Capital Costs)

TOTAL CAPITAL COSTS

(1) RS Means, "Site Work & Landscape Cost Data-2000"
(2) RS Means, "Environmental Remediation Cost Data - 2000"

$111,540

$0

$16,731
$27,885

$156,156



SELECTED FINAL REMEDY - TABLE 2 OF 3
IONIA CITY L/F -- INSTITUTIONAL CONTROLS, GROUNDWATER
EXTRACTION, TREATMENT AND DISCHARGE TO POTW, AND MONITORED NATURAL

ATTENUATION
Description Qty Unit __ Unit Cost Total Reference/Notes
Yearly O&M Costs
Quarterly inspection/repon 4 Each $600.00 $2,400
Mowing. two times/year 46 Acre $27.20 $1.251 18 05 0415%@
Ditch Maintenance 1 Each $2,500.00 $2,500
Cap Reparrs ’ 1 Each  $2.000.00 $2,000
Fence/Sign Repairs 1 Each  $1,000.00 $1.000
Semi-Annual Monitor Well 2 Each $1500000  $30,000
Sampling/Reporting
Sampling/analysis/reporting 12 Each $2.500.00 $30,000
Semi-annual well/pipeline cleaning 2 Each $6.000.00  $12,000 Stearns Drilling
Utiliiy charges 49,000 KwH $0.07 $3.430
Reparr Parts (2% of Treatment 1 LS $4,300.00 $4.300
System Capital Costs)
Yearly MNA sampling,analysis,data 1 Each  $34,140.00 $34,140

evaul, report
Subtotal Yearly O&M

Contingencies {15%)

Engineering/Project Management (20% of yearly O&M)

TOTAL YEARLY O&M

Present Worth (30 year, 7% discount factor)

$123,021

$18,453

$24 604

$166,079

$2,215,901



SELECTED FINAL REMEDY - TABLE 2 OF 3
IONIA CITY L/F -- INSTITUTIONAL CONTROLS, EXISTING SOIL COVER, GROUNOWATER
EXTRACTION, TREATMENT AND DISCHARGE TO POTW. AND MONITORED NATURAL

ATTENUATION

PRESENT WORTH

CAPITAL COST 5$156,000
YEARLY O&M COST $166,000
DISCOUNT RATE 7%
TOTAL
DISCOUNT PRESENT PRESENT
YEAR RATE EXPENDITURE WORTH WORTH

0 1.0000 $156,000  $156,000 $156,000

1 0.9346 $166,000 $155,140 $311,140

2 08734 $166,000  $144,991 $456,131

3 08163 $166,000  $135,505 $591,636

4 07629 $166,000  $126,641 $718,277

5 07130 $166,000 $118,356 $836,633

6 0.6663 $166,000 $110,613 $947,246

7 06227 $166,000 $103,376 $1,050,622

8 0.5820 $166,000 $96.614 $1,147,236

9 0.5439 $166,000 $90,293 $1,237,529

10  0.5083 $166,000 $84,386 $1,321,915

11 04751 $166,000 $78.865 $1,400,780

12 0.4440 $166,000 $73,706 $1,474,486

13 0.4150 $166,000 $68.884 $1,543,370

14  0.3878 $166,000 $64,378 $1,607,748

15 0.3624 $166,000 $60,166 $1,667,914

16 0.3387 $166,000 $56,230 $1.724,144

17 0.3166 $166,000 $52,551 $1,776,695

18 0.2959 $166,000 $49,113 $1,825,808

19  0.2765 $166,000 $45,900 $1,871,709

20  0.2584 $166,000 $42,898 $1,914,606

21 0.2415 $166.000 $40,091 $1,954,698

22 02257 $166,000 $37.468 $1.992,166

23 0.2109 $166,000 $35,017 $2,027,183

24  0.1971 $166,000 $32,726 $2,059,909

25 0.1842 $166,000 $30,585 $2,090,495

26 0.1722 $166,000 528,584 32,119,079

27  0.1609 $166,000 526,714 $2,145,794

28 0.1504 $166,000 824,967 $2,170,760

23  0.1406 $166,000 $23,333 $2.194,094

30 01314 $166.000 521,807 $2,215,901



Appendix A - Responsiveness Summary



lonia City Landfill, lonia, Michigan
Responsiveness Summary

This summary provides the responses to public comments on the lonia City Landfill Site
Proposed Plan. Each comment is provided with the response below.

The text of these full comments can be found in the U.S. EPA lonia City Landfill Site
Administrative Record. Comments were provided by interested parties during the
public comment period which was from July 12, 2000 through September 7, 2000. No
verbal comments were made at the public meeting held on July 26, 2000.

Comment No. 1

The hydrogeological characterization of the site indicates that groundwater on the south
side of the site vents to the Grand River and the property south of the river will not be
impacted by the landfill. This being the case, the City of lonia believes that the cleanup
goal at the Landfill property bounded by the Grand River should be the mixing zone-
based GSI criteria only and not the drinking water MCL criteria. - City of lonia

Response:

The NCP requires that Superfund remedies meet all federal and state ARARs unless
waived. In the case of the lonia City Landfill that means attaining MCLs at the waste
boundary which coincides with the property boundary at this site and GSI discharge
limits at the Grand River and Kanouse Drain. However, there are two locations where a
surface water body and the property boundary co-exist. One is the eastern boundary of
Area B (Kanouse Drain) and as noted in the comment the southern boundary of Area B
(Grand River).

Neighboring properties and the Grand River are potential sources of drinking water.
Through institutional controls, properties to the north, west and east of the site, can be
prohibited from installation of drinking water or irmigation wells until MCLs are attained.
However, the Grand River cannot be restricted from being used as a drinking water
source. A review of US EPA Region 9's Preliminary Remediation Goals (PRGs), based
on risk, reveal a vinyl chloride water cleanup level of .02 ug/l which is even more
restrictive than MCLs. Until chronic discharge limits can be calculated for the Grand
River, MCLs will have to be attained at this boundary.

Comment No. 2

The Proposed Plan calls for collecting and treating groundwater in the point source area -
- the 500 microgram per liter (ug/l) volatile organic compound (VOC) plume. The City of
lonia requests that EPA include a provision in the Proposed Plan and the ROD

requiring containment of the 500 ug/l VOC plume until a demonstration can be made
that cleanup goals will continue to be achieved at the landfill property boundaries. This



will provide a basis for shutting down the treatment system at some point in the future,
assuming the demonstration can be made. - City of lonia

Response

The US EPA agrees with the comment and the ROD includes a provision that a
demonstration must be made that cleanup goals, i.e., MCLs and GSI discharge limits,
will continue to be achieved through natural processes before shutting down the pump
and treat system that will contain/treat the 500 ug/l total VOC plume.

Comment No. 3

It appears you have done your homework. The people of lonia and specifically the
people who live in that area did not create the problem. Groundwater Measu're Number
6 is in my opinion the best and most effective answer. - Scott Miller, lonia resident.

Response

Your opinion/recommendation is noted.

Comment No. 4

Alternatives SM-2 and SM-3 ARAR for Part 115. The Proposed Plan only needs to
address the groundwater operable unit at the site. Soil and cap issues were addregsed
in the Operable Unit 1 ROD and removal actions and do not need to be addressed in

this action. MDEQ recommends that all references to soil actions are deleted for the
remedial alternatives proposed remedy. - MDEQ

Response

U.S. EPA agrees with the comment and has removed references to a soil remedy as
part of this final ROD.

Comment No. 5

Relative to Alternative GM-6, the groundwater pump and treat system will be required to
meet the performance standard of the Mixing Zone Determination (MZD) Groundwater
to Surface Water Interface (GSI) criteria at the Kanouse Drain and Wetland. The term
“standard” should be replaced with language “compliant with MZD GSI requirements”.
MDEQ believes there must be complete capture of the contaminant plume exceeding
criteria so there will not be an on-going release to the Kanouse Drain and Wetland
above criteria. It is likely the current groundwater extraction system is not completely
capturing the plume and it will not be able to draw the plume back from the property
boundary. Furthermore, the 500 ug/l total volatile organic chemicals isoplath, while
appropriate for an interim action, has no regulatory basis as a final cleanup criterion.
The regulatory criteria must be Maximum Cleanup Levels at the property boundary and

Page -2-



GSil criteria at the Kanouse Drain and Wetland. With plume capture to prevent further
releases to the drain and beyond the property boundaries and appropriate Institutional
Controls on the properties located west, southwest, and southeast of Area A, a
Monitored Natural Attenuation remedy is appropriate for the contaminates which have
already migrated off site. - MDEQ

Response

There are a number of issues raised in this comment.

1. The term regulatory “standard” should be replaced with “compliant with MZD GSI
requirements”.

The ROD is even more specific than that. It states that MDEQ GSI discharge
limits must be attained at the Grand River and Kanouse Drain and the specific
chronic and acute limits calculated by MDEQ are shown in the ROD.

2. MDEQ believes there must be complete capture of the contaminant plume
exceeding criteria so there will not be an on-going release to the Kanouse Drain and
Wetland above criteria. It is likely the current groundwater extraction system is not
completely capturing the plume and it will not be able to draw the plume back from the
property boundary.

US EPA agrees that the current pump and treat system is not completely
capturing the contaminated plume; however, it was never designed to do so. US
EPA believes that by capturing the 500 ug/l total VOC isoplath, that natural
processes will allow contaminant levels to reach MCLs or GSI discharge limits,
where appropriate over time. The NCP states that ARARs, of which the GSI
discharge limits are considered one for this site, will be attained at completion of
the remedial action. Since MCLs are lower for all contaminants of concern,
except for copper, at this site and since the property boundary is either the same
as or farther away from the former point source, the GSI discharge limits will
likely be attained before federal MCLs. If not, pump and treat and monitored
natural attenuation will continue until GSI discharge limits are attained which
meet the ARAR requirement.

Secondly, except for vinyl chloride, all other contaminants of concern are not
currently exceeding either the chronic or acute discharge limits based on the
most recent groundwater sampling in February 1999. In addition, this
groundwater sampling event occurred prior to start up of the pump and treat
system. Taking a closer look at the chronic discharge limit of 15 ug/l for vinyl
chloride reveals that its basis is in human health protection. An ecologically
protective discharge limit for vinyl chloride is 930 ug/l based on the revised
Mixing Zone Determination dated September 14, 2000. State regulations require
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selection of the more stringent of the health protection thresholds; however, from
a reasonable future use perspective, the Kanouse Drain does not supply
sufficient water to be considered as a potential drinking water source or
represent an excess human health risk. The ecological system in and adjacent
to the Kanouse Drain are more practical benchmarks for evaluating adverse
impacts due to continuing discharges of vinyl chloride to the Kanouse Drain.
According to the revised Mixing Zone Determination, vinyl chloride has a limit of
930 ug/l, or nearly 4.5 times greater than the highest concentrations found near
the Kanouse Drain before the pump and treat system was operating.

Therefore, U.S. EPA believes that capture of the 500 ug/l plume and natural
processes to reduce contaminants, particularly vinyl chloride near the Kanouse
Drain, over time will be protective of human health and the environment.

3. The 500 ug/! total volatile organic chemicals isoplath, while appropriate for an
interim action, has no regulatory basis as a final cleanup criterion. The regulatory
criteria must be Maximum Cleanup Levels at the property boundary and GSI criteria at
the Kanouse Drain and Wetland.

US EPA agrees that capture of the 500 ug/! total VOC isoplath is not based on
any specific regulation. MCLs and GSI discharge criteria are the contaminant
levels that must be attained, as appropriate, in the final groundwater remedy for
the site. However, US EPA believes that it is still critical to capture the 500 ug/l
isoplath since its capture will result in the capture of all of the TCE, and the vast
majority of cis-DCE and vinyl chloride near the former source area. Although an
elementary approach, the BIOCHLOR model run by a consultant to US EPA
demonstrated that through capture of the 500 ug/l isoplath that natural
attenuation processes would be successful in attaining MCLs over time and
meeting the long-term objectives of the remedy.

4. With plume capture to prevent further releases to the drain and beyond the property
boundaries and appropriate Institutional Controls on the properties located west,
southwest, and southeast of Area A, a Monitored Natural Attenuation remedy is
appropriate for the contaminants which have already migrated off site.

US EPA believes that attaining GSI discharge limits and MCLs over time and
appropriate Institutional Controls west, southwest and southeast of Area A will
allow natural processes to reduce contaminant levels that have already migrated
off site and is appropriate for this site.
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Comment No. 6

In order to demonstrate capture, a groundwater monitoring network must be established
in the beginning of the Operation and Maintenance period. A contingency plan for
enhancement of the extraction system should also be included in the remedy in case
the monitoring program demonstrates that adequate plume capture is not occurring. A
reasonable monitoring period prior to making a decision concerning capture would be
quarterly monitoring for a period of one year. - MDEQ

Response

The final groundwater remedy states that,

Periodic draw-down measurements and sampling of monitoring wells
installed down-gradient from the recovery wells will be required to verify
the effectiveness and adequacy of the recovery well network in
containing/treating the 500 ug/l total VOC plume and achieving and
sustaining federal MCLs at the waste boundary through natural processes
over time and MDEQ GSI discharge limits at the Grand River and
Kanouse Drain over time. Recovery of contaminated groundwater may
involve modifications to contain and treat the 500 ug/l total VOC plume
and achieve and sustain MCLs and GSI discharge limits if monitoring
indicates that the existing system is insufficient.

The adequacy of plume capture will be an ongoing process, not limited to just the first
year and at a minimum of every five years as part of the Five Year Review process. In
addition, approaches to establishing a baseline for evaluating natural attenuation
generally include two years of quarterly monitoring. This approach should not only be
sufficient for establishing the baseline for monitored natural attenuation, but also should
give US EPA a very good idea of the current pump and treat system’s capture. US
EPA envisions that after the ROD is signed the PRPs will begin developing an
Operation and Maintenance Plan for the site that includes not only a contingency plan
for evaluation and modifications of the existing system but will also describe all aspects
of the long-term monitoring necessary to adequately evaluate attainment of MCLs and
GSI discharge limits.
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Appendix B - State Letter of Non-Concurrence



EQP 01008
{Rev. 1/98)

- STATC OF MICH.GAN

JOHN ENGLER, Governor
DEPARTMENT OF ENVIRONMENTAL QUALITY

“Better Service for a Better Environment”
HOLLISTER BUILDING, PO BOX 30473, LANSING M! 48809-7973

INTERNET: www.deq.state.m:.us
RUSSELL J. HARDING, Director

November 22, 2000

M M Gllire T Mne, Dirder

Superfund Division

United States Environmental Protection Agency
Region §

77 West Jackson Boulevard (S-6J)

Chicago, lllinois 60604-3590

Dear Mr. Muno:

Staff of the Michigan Department of Environmental Quality (MDEQ) has reviewed the
Record of Decision (ROD) for the Groundwater Component, signed September 28,
2000, for the lonia City Landfill site in lonia County, Michigan. The MDEQ regrets that it
is unable to concur with the United States Environmental Protection Agency's

(U.S. EPA) remedy because it is not compliant with federal and state laws. The remedy
would utilize the pump and treat system installed during a previous removal action,
which is currently in operation on the site and relies on monitored natural attenuation to
eventually (perhaps in 30 years) meet the criteria for the groundwater discharging to
waters of the state and maximum contaminant levels (MCLs) for groundwater beyond
the capture zone of the current system.

The remedy,/xas currently proposed, will not meet state cleanup requirements for
capturing the on-site plume in a manner to halit the continued migration of groundwater
above the MCLs beyond the boundary of the property with use restrictions to the north,
west, and east of the site; and mixing zone-based Groundwater to Surface Water
Interface criteria prior to discharge to the Kanouse Drain and Wetland, located adjacent
to and east of the site. We believe that enhancements to the current on-site pump and
treat system, monitoring program and use restrictions could have been incorporated in
remedy implementation in order to meet the state's applicable cleanup criteria.



Mr. William E. Muno 2 November 22, 2000

The MDEQ is willing to continue to work with your agency to implement a remedy that
achieves the groundwater cleanup criteria in a timely manner. If you have any
questions, please contact Ms. Cindy Fairbanks, Superfund Section, Environmental
Response Division, at 517-335-4111, or you may contact me.

Smcerely

Russell J. Harding
Director
517-373-7917

cc: Mr. Thomas Short, U.S. EPA
Ms. Wendy Camey, U.S. EPA
Mr. Alan J. Howard, MDEQ
Ms. Claudia L.S. Kerbawy, MDEQ
Dr. George Carpenter, MDEQ
Ms. Cindy Fairbanks, MDEQ
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NO. DATE

1 09/19/00

2 09/28/00

3 f?thﬂn4<3

U.S. ENVIRONMENTAL PROTECTION AGENCY

REMEDIAL ACTION

ADMINISTRATIVE RECORD

FOR
IONIA CITY LANDFILL

IONIA, IONIA COUNTY, MICHIGAN

AUTHOR

Fairbanks, C.,
MDEQ

Short, T.,
U.S. EPA

M\W‘)l I\ ‘
V) EPA

UPDATE #4
SEPTEMBER 28, 2000

RECIPIENT TITLE/DESCRIPTION
Short, T., Letter re: MDEQ‘’s Comments
U.S. EPA on the July 2000 Proposed

Cleanup Plan for the Ionia

City Landfill Site
Administrative Memorandﬁm ré: PRP Comments
Record on Kanouse Drain as a State-

Protected Water Body
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\ona Loy Land &M
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05/05/00

05/05/00

06/09/00

06/29/00

07/00/00

07/07/00

07/14/00

07/17/00

U.S. ENVIRONMENTAL PROTECTION AGENCY
REMEDIAL ACTION

ADMINISTRATIVE RECORD
FOR
IONIA CITY LANDFILL
IONIA, IONIA COUNTY, MICHIGAN

UPDATE #3
SEPTEMBER 25, 2000

AUTHOR RECIPIENT TITLR/DESCRIPTION PAGES
McLaren/Hart, U.S. EPA Revised Remedial Investiga- 132
Inc. tion Report for the Ionia
City Landfill Site: Volume
1 of 2 (Text)
McLaren/Hart, U.S. EPA Revised Remedial Investiga- 300
Inc. tion Report for the Ionia
City Landfill Site: Volume
2 of 2 (Tables and Figures)
Fairbanks, C., Short, T., Mixing Zone Determination 47
Michigan U.S. EPA Packets for the Grand River
Department of and Kanouse Drain/Wetland
Environmental w/ Attached Cover Letter
Quality
McLaren/Hart, .U.S. EPA Feasibility- Study Update 197
Inc. for the Ionia City Landfill
Site
U.S. EPA Public Fact Sheet: Proposed Plan 10
for the Ionia City Landfill
Site
Short, T., Nagel, H. Letter re: Update to Infor- 1
U.S. EPA Hall Fowler mation Repository Documents
Memorial for the Ionia Landfill Site
Library
Short, T., Smith, R. Letter: U.S. EPA’'s Approval 7
U.S. EPA McLaren/Hart with Comments on the May 5,
Environmental 2000 Revised Remedial Investi-
Engineering gation Report for the Ionia
- Corporation City Landfill Site
Thelen, C., Brandt, P., Memorandum re: Mixing Zone 2
MDEQ MDEQ Determination for the Ionia

City Landfill Site w/Tables
Concerning Recommendations
for Discharge to the Grand
River and Kanouse Drain
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07/24/00

07/28/00

07/28/00

08/08/00

08/11/00

08/25/00

08/28/00

09/05/00

AUTHOR

Miller, S.

Ionia
Resident

Short, T.,
U.S. EPA

Short, T.,

U.S: EPA

Fairbanks,
MDEQ

U.S. EPA

U.S. EPA

Wieczorek, T.,

City of
Ionia

Short, T.,
U.S. EPA

’

C.

,

RECIPIENT

U.S. EPA

Smith, R.,
McLaren/Hart

Environmental

Engineering
Corporation

Nagel, H.
Hall Fowler
Memorial
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Short, T.,
U.S. EPA

Public

Public

Short, T.,
U.S. EPA

Nagel, H.,
Hall Fowler
Memorial
Library

Ionia City Landfill

Update #3

Page 2

TITLE/DESCRIPTION PAGE
Public Comment Sheet re: 1

Citizen’s Comments on the
Cleanup Plan for the Ionia
City Landfill Site

Letter re: U.S. EPA’'s
Comments on the June 29,
2000 Revised Feasibility
Study for the Ionia
Landfill Site

Letter re: Update to Infor-
mation Repository Documents
for the Ionia City Landfill
Site

Letter re: MDEQ’s Request
for a Thirty Day Extension
to the Public Comment Period
for the Proposed Cleanup
Plan for the Ionia City
Landfill Site

U.S. EPA Public Notice re:

Extension of Yhe Public Comment

Period on the Proposed Plan
for the Ionia City Landfill
Site to August 30, 2000
(Sentinel-Standard)

U.S. EPA Public Notice re:

Bxtension of the Public Comment

Period on the Proposed Plan
for the Ionia City Landfill
Site to September 7, 2000
(Sentinel-Standard)

Letter re: City of Ionia’s

Comments on the Proposed Plan

for the Ionia City Landfill
Site

Letter re: Update to Infor-
mation Repository Documents
for the Ionia City Landfill
Site
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DATE

09/05/00

09/14/00

AUTHOR

Short, T.,

U.S. EPA

Thelen,
MDEQ

C.

RECIPIENT

Smith, R.,
McLaren/
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Environmental

Engineering
Corporation

Schrantz, P., .
" MDEQ

Ionia City Landfill

Update #3

Page 3

TI DE PTION PAGES
Letter re: U.S. EPA's 5

Approval, with Modifications,
of the June 29, 2000 Revised
Feasibility Study for the
Ionia City Landfill Site w/
Attached MDEQ Comments

Memorandum re: Revision to
Mixing Zone Determination

for the Ionia City Landfill
Site w/Tables Concerning
Recommendations .for Discharge
to the Grahd"River and Kanouse
Drain
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DATE

1 03/06/95

2 08/16/95

3 09/07/95

4 09/09/97

5 09/08/97

6 03/09/97

U.S. ENVIRONMENTAL PROTECTION AGENCY

REMEDIAL ACTION

FOR

IONIA, IONIA COUNTY,

AUTHOR

Growth
Environmental
Services,
Inc.

Growth
Environmental
Services,
Inc.

Michigan
Department
of Public
Health and
USDHHS/USPHS/
Agency for
Toxic
Substances
and Disease
Registry

McLaren/

Hart
Environmental
Engineering
Corporation

McLaren/

Hart
Environmental
Engineering
Corporation

McLaren/

Hart
Environmental
Engineering
Corporation

UPDATE #2
JULY 24, 2000

RECIPIENT
U.S. EPA
U.S. EPA
U.S. EPA
U.S. EPA
U.S. EPA
U.S. EPA

ADMINISTRATIVE RECORD

IONIA CITY LANDFILL
MICHIGAN

TITLE/DESCRIPTION

Supplemental Investigation
Report for the Ionia Land-
fill Site

Technical Memorandum: June
1995 Groundwater Sampling
Event for the Ionia City
Landfill Site

Public Health Assessment

Report for the Ionia City
Landfill Site

Revised Basis of Design of

of the Groundwater Treatment

System for the Ionia City
vandfill Site

Groundwater Treatment Design
Specifications for the Ionia

City Landfill Site

Groundwater Treatment Design

Specifications (Appendix B:
Manufacturer’s Cut Sheets)
for the Ionia City Landfill
Site

PAGES

187

188

56

37

209

184



10

11

12

13

14

15

DATE

05/28/98

12/22/98

06/15/98

05/01/99

06/00/99

10/05/99

12/00/99

01/07/00

01/07/00

AUTHOR

McLaren/

Hart
Environmental
Engineering
Corporation

McLaren/
Hart, Inc.

McLaren/

Hart
Environmental
Engineering
Corporation

City of
Ionia

Fishbeck,
Thompson,
carr &
Huber

Fishbeck,
Thompson,
Carr &
Huber

Roy F. Weston,
Inc.

McLaren/
Hart, Inc.

McLaren/
Hart, Inc.

RECIPIENT
U.S5. EPA

U.S. EPA

U.S. EPA

File

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

Ionia City Landfill AR

Update #2

Page 2

TITLE/DESCRIPTION PAGES
Groundwater Recovery and 223

Treatment System Operation
and Maintenance Manual
(Revision 1) for the Ionia
City Landfill Site

Technical Memorandum: 72-Hour
Constant Rate Pumping Test
Procedures (Revision 1) for
the Ionia City Landfill

Site ¢t v

Report of the Start-Up
Activities for the Groundwater
Recovery and Treatment System
at the Ionia City Landfill
Site

Waste Water Discharge Permit
Issued to A.0. Smith/City of
Ionia (Ionia Landfill PRP
Group)

Baseline Groundwater Monitor-
ing Report for the Ionia City
Landfill Site

Quarterly Operation and Main-
tenance Status Report for the
Ionia City Landfill Ground-
water Recovery and Treatment
System

Final Community Involvement
Plan for the Ionia City
Landfill Superfund Site

Groundwater Trend Analysis
Report for the Ionia City
Landfill Site

Groundwater Trend Analysis
Report (Appendix A) for the
Ionia City Landfill Site

11

96

10

494

91

68

38

434



17

18

19

20

21

22

23

DATE

01/27/00
01/27/00
~

S~

01/28/00

02/02/00

03/08/00

03/10/00

03/23/00

04/17/00

AUTHOR

McLaren/
Hart,
Inc.

McLaren/
Hart,
Inc.

Fishbeck,
Thompson,
Carr &
Huber

McLaren/
Hart,
Inc.

McLaren/
Hart,
Inc.

Smith, R.,
McLaren/
Hart,

Inc.

Gilbertsen, R.,
& J. Burton;
Roy F. Weston,
Inc.

McLaren/
Hart,
Inc.

RECIPIENT
U.S. EPA
U.S. EPA
U.S. EPA
U.S. EPA
U.S. EBPA
Short, T.,
U.S. EPA
Short, T.
U.S. EPA
U.S. EPA

Ionia City Landfi

11 AR

Update #2
Page 3

TITLE/DESCRIPTION PAGES
Screening Ecological Risk 116
Assessment (Revision 2}
for the Former Ionia City
Landfill Site
Screening Ecological Risk 200

Assessment {(Revision 2}
for the Former Ionia City
Landfill Site

Quarterly Operation and Main-
tenance Status Report for the
Tonia City Landfill Ground-
water Recovery and Treatment
System

Evaluation of Potential Human
Health Risks (Final Revision)
for the Former Ionia City
Landfill Site

Groundwater Extraction System
Modification No. 1 Detail
Specifications for the Ionia
City Landfill Site

Letter re: Amendment to
Revision #2 of the Screening
Ecological Risk Assessment
for the Former Ionia Landfill
Site

Letter re: Evaluation of
Monitored Natural Attenuation
for the Ionia City Landfill
Site

Groundwater Extraction System
Modification No. 1 As-Built
Plans & Field Change Documen-
tation for the Ionia City
Landfill Site

111

104

164

18

11



il

11709794

11/28/94

12/04/94

01/10/95

02/03/935

03/07/95

03/09/95

03721795

04/07/95

U.5. EPA ADMINISTRATIVE RECORD
REMOVAL ACTION
IONIA CITY LANDFILL
IONIA, MICHIBAN

AUTHOR

Van Otteren, B.,
NDNR

Looney, ¥. and
Palet, D., Earth
Technology
Carporation

Looney, ¥. and
Saith, R., Earth
Technology
Corporation

Looney, W., Earth
Technology
Corporation; et al.

Radcliffe, M., et
al.; Earth
Technolagy
Corparation

Seith, R. and
Looney, ¥., Earth
Technology
Corporation

Bentield, L., Foley
k Lardner

Giftord, N., U.S.
EPA

6i1fford, M., U.5.
iPA

EPRAM 3
34

CabiBe, b, Browtt
Ervironaentat

Servizes, !nc.

UPDATE #1
10731795
RECIPIENT TITLE/DESCRIPTION

Benfield, L., Foley
& Lardner

Gifford, M., U.S.
EPA

Gifford, M., U.S.
EPA

6ifford, M., U.S.
EPA

6ifford, M., U.S.
EPA

6ifford, M., U.S.
EPA

Gifford, M., U.S.
EPA

Seith, R., Growth
Environsental
Services, {nc.

Benfield, L., Foley

. L dner

Sy By Srowth
tnvironeental
Services, Inc.

o: tard, #,, U.5.
£pPA

Letter re: tne Need to Ba:kfifl fhe Point
Source Excavation at the [onia City Landfill
w/Attacheents

Letters re: Excavation Air Sispling Results
for the Period Noveaber 2-28, 199¢ and
Background Air Saspling Results tor the
Period October 1822, 1994, n ...

Nesoranduss re: Point Source Resoval Action
Neekly Reparts for the Period Octaber 17-
Deceaber 4, 1994

Letter re: Disposition of Decontasization and
Excavation Liquids

Cover Letter Forwarding the Report os Point
Source Reagval Action Activities

Cover Letter Forwarding the Decesber {994
Quarterly Groundwater Sampling Eveat
Technical Nemorandus and the Supplesental
Investigation Report

FAX Transaittal re: Scope and Extent of &
Potential Groundwater Resedy

Letter re: U.S. EPA’s Revies Cossents on the
February 3, 1993 Report on Point Source
Resoval Action Activities

Letter re: U.S. EPA’s Appraval of Contractor
:n3 Projact Coordinator for the Tonia Clty

Landf1l1]

tetter ro: Cantastnated Groundwater [ssues

Letter re: Site Restoration Activities

"

81

—

AR



13

(4]

1&

17

18

19

20

2

14

23

05/15/93

03/19/95

06/08/93

06/13/93

06/21/9%

07/L1/93

07/14/95

07/25/9%

07/31/935

08/09/93

08/16/93

08/22/93%

08731795

AUTHOR

Browth Environsental

Services, Inc.

Van Qtteren, 8.,
NDNR

Bolia, W., MONR

6ifford, M., U.S.
EPA

Van Otteren, B,,
NONR

Looney, ., Growth
Environsental
Services, Inc.

Kinsall, 6., et al.;
Roy F. Weston, Inc.

Growth Environsental
Services, Inc.

Gifford, W., U.S.
EPA

Ssith, R., Growth
Environsental
Services, Inc.

Growth Environsental

Services, Inc.

Gilbertsen, R. and

krishnan, P.; Roy F.

Neston, Inc,

Laoney, W., Srowth
Enviroramental
Jervices, lac.

RECIPIENT

xX=322x32

U.S. EPA

Looney, ¥., Growth
Environeental
Services, Inc.

Van Otteren, B.,
NDNR

Seith, R., Gromth
Environaental
Services, Inc.

§ifford, M., U.S.
EPA

6ifford, M., U.S5.
EPA

gifford, M., U.S.
EPA

U.S. EPA

Ssath, R., Growth
Environsental
Services, Inc,

Giffard, M., U.S.
EPA

U.5. EPA

§itford, M., U.S.
EPA

G:1ftord, M., U.S.
EPA

3

TITLE/DESCRIPTION

ISETFMITIIBIZ2=82

Report: Groundwater Resaval Action
Alternative Evaluation w/Cover Letter

Letter re: Optisal Planting Methods for
Native Grasses and ¥ildflowers .

Nesorandue re: NONR's Revien Coasents on the
Groundwater Resoval Action Alternative
Evaluation

Letter re: U.S5. EPA's Review of the
Sroundwater Reagval Action Alternative
Evaluation w/Attacheent

Letter re: Groundwater Cleanuprferdorsance
Standards

Cover Letter Farwarding Pusp Test Procedures
Technical Mesorandus

Letter re: Neston's Review Casseats on the
July 10, 1993 Pusp Test Procedures Teghnical
Sesorandus '

Report: Revised Pull“T!!t’PT!i!ﬂ;rIS’ e

Technical Mesorandus {(Revision 1) w/Caver
Letter

Letter re: U.S, EPA’s Approval w/
Modifications of the July 24, 1993 Revised
Pusp Test Procedures Technical Mesorandus

Neecranduas re: Moathly Progress Reports for
June and July 1993

Report: June 1995 Broundwater Saspling Event
Technical Mesorindus w/Cover Letter

Letter re: Oversight Report for the August

1995 Aquifer Pusping Test

Letter re: Revised Report on Point Source
Reeovai Action Activities

14

14

189



2%

27

30

"3

32

33

34

35

i

DATE

09/31/9%
08/31/93
08/31/95
08/31/95
08/31/93
08/31/95
09/3L/95
08/31/95

08/31/9%
09/20/95

09/29/95

19/29/95

grouth Envicangental

Services, Inc,

Earth Technology
Corporation

Earth Technology
Corporation

Earth Technology
Corporation

ooyt

Earth Technology
Corporation

tarth Techaology
Corporation

Earth Technclogy
Corporation

Earth Technology
Corporation

Earth Technology
Corporation

a1fford, N. and

Jaster, %, U.5, £PA

U.S. EPA

1.5. EPA

RECIPTENT

28sa==2:z:c3

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

U.5. EPA

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

Benfield, L., Foley
& Lardner

Fespondents

TITLE: DESCRIPTION PAGES

2S3ERISSSIIZESSE
Report on Point Source Resaval Action 20
Activities (Revision lj: Yoluse I of 9 [Text;
Appendices A-F Incorporated by Reference]

Report on Point Source Resoval Action m
Activities (February 3, 1995): Voluae 2 of 9
[Appendix F)

Repart on Point Source Resoval Action 349
Activities (February 3, 1993): Voluse 3 of 9

{Appendix 6]

Report on Point Scurce Resoval Action 45
Activities (February 3, 1995): Voluse & of §
[Appendix 6)

Report on Point Source Resoval Action 31
Activities (February 3, 1993): Voluee 3 of 9
[Appendix 6}

Report on Point Sowrce Resoval Action 10
Activities (February 3, 199%): Voluse 6 of
[Appendix 6] :

Report on Point Source Resoval Action 23
Activities (February 3, 1993): Voluee 7 of 9
(Appendix 6] R

Report on Point Source Resoval Action 369
Activities (February 3, 1995): Voluae 8 of 9
fAppendix H]

Report on Point Source Resoval Action 200
Activities (February 3, 1995): Voluse 9 of §
{Appendices H-1]

Letter re: U.S. EPA's Revieu and Approval of 2
the August 31, 1995 Revised Report on Point
Source Resoval Action Activities

Action Mesorandua: Detersination of Threat to 19
Public Health, Melfare or the Environeent

Adainistrative Order by Consent 4



pocs

10

19

DATE

08/29/89

09/29/89

18715189

05/17/91

04/18/94

04/28/94

05/31/94

06/15/94

06/20/94

06/21/%4

06/28/94

U.S. EPA ADMINISTRATIVE RECORD
REMOVAL ACTION
IONIA CITY LANDFILL
IONIA, MICHIGAN

U.S. EPA

Adamkus, V., U.S.
EPA

U.S. EPA

United States of
fAserica

bifford, M. and
Praut, §., U.5. EPA

Saith R., Earth
Technology
Corporation

Seith, R. and
Looney, N., Earth
Technology
Corporatian

Gilbertsen, R. and
Krishnan, P., Roy F.
Weston, Inc.

Gittord, M., U.S.
EPA

Feld, R., Environae-
ntal Quality Coampany

Van Ctteren, B.,
NONR

ORIGINAL
10/24/94
RECIPIENT TITLE/DESCRIPTION
Resedial Administrative Recard (Original: !
Microfiche Voluse] (Docusents Comprising the
AR are Incorporated by Reference and May be
Viewed at U.5. EPA Region 5, 77 M. Jackson
Blvd., Chicage, IL 60604-3590)
u.5. EPA Qlperable Unit Record of Decision, Selected

Settling Defendants

Seith, R., Earth

Tech.; aad Benfield,
L., Foley & Lardner

Gifford, N. and

Prout, §., U.5. EPA

Gitford, M., U.S.
EPA

Gifford, N., U.S.
EPA

Smith, R., Earth
Technology
Corporation

Saith, R., Earth
Technology
Corporation

bifford, M., U.S.

EPA

Source Control Resedial Alternative

Resedial Adsinistrative Racord. [Updats 81: 2
Voluses] (Documents Comprising the AR are
Incorparated by Reference and May be Viewed
at U.5. EPA Region 3, 77 W. Jackson Blvd.,
Chicago, IL 60604-3590)

Consent Decree w/Appendices

Letter re: Analytical Data from Groundwater
Sasples Collected in Noveaber 1993 Requiring
a Reevaluation of Current-Site-Status-

Letter re: (1) Groundwater Contasination and
Point Source Resoval Action; and (2)
Groundwater Monitoring Network w/Attacheents

Letter Forwarding the Mork Plan for Removal
Action Activities for U.5. EPA Review

Letter re: Weston's Revieﬁ Coasents on the
Resmoval Action Work Plan

Letter re: U.5. EPA's Review Cossents on the
Removal Action Wark Plan and Envirogen
Propased Work Plan

Letter Farwarding Attached Guidance re:
Characterization of Wastes that Carry the
D018-43 Waste Codes

Letter re: MDNR's Review of the Removal
Actiocn Work Plan a/@ttachments

59

37z

187

29



bocs

12

13

14

13

16

17

18

19

20

2

22

23

DATE

06/28/94

07/29/94

08/02/94

09/15/94

09/16/94

09/22/94

09723794

09/23/94

09/23/94

09/26/94

09/28/94

10/04/94

AUTHOR

Saith, R., Earth
Technology
Corporation

Smith, R, and
Looney, M., Earth
Technology
Corporation

Earth Technology
Corporation

Seith, R. and
Looney, W., Earth
Technology
Corporation

Seith, R., Earth
Technology
Corporation

Earth Technology
Corporation

Seith, R. and
Looney, N., Earth
Techaology
Corporation

Earth Technology
Corporation

Earth Technology
Carparation

Saith, R. and
Looney, M., Earth
Technology
Corporation

Van Otterea, B.,
HDNR

Smith, R. and
Looney, W., Earth
Technology
Corporation

RECIPIENT

szz22=s=s
Gitford, M., U.S.
EPA

Gifford, N., U.S.
EPA

6ifford, M., U.5.
EPA

Bivit, R., U.S. EPA

bifford, N., U.S.
EPA

U.5. EPA

Gifford, M., U.S.
EPA

Bifford, M., U.S.
ePA

U.S. EPA

6ifford, M., U.S.
EPR

Gifford, M., U.S.
EPA

Giffaord, M., U.5.
EPA

TITLE/DESCRIPTION

e e e e
SSS==sa2==ox=ssss

Letter re: 0ff-Site Disposal Requiresents

Letter re: Delay of the Point Source Saspling
Activity

Letter re: Revised Point Source Saspling
Procedures

Letter Forwarding Attached Standard Operating
Procedures for Laboratory Analysis Nethods,
Point Source Resoval Action, for U.5. EPA
Review

Letter in Response to U.5. EPA‘s -Septesber 9,
1994 Letter re: Groundwater Evaluation’ and
Selection of a Groundwater Treatsent
Technalogy

Removal Action Work Plan: Voluse § of 2
(Revision 1)

Letter Forwarding the Revised Resoval Action
Work Plan for U.S. EPA Review

Letter re: Supplesental Point Source Saapling
Activities w/Attachsents

Results of Point Source Naste
Characterization Saspling (August 1994
Saepling Event)

Letter Forwarding Attached Inforsation re:
the Enviroasental Qaulity Compamy’s
Belleville Facility’'s Hazardous Waste
Acceptance Procedures

Letter re: MONR's Cossents on the Remaval
Action Mork Plan

Letter re: Schedule for Field Activities

20

197

189

18

{12

"



becs

25

28

27

28

29

30

3t

32

DATE

10/07/94

10/07/94

10/07/94

10711794

10/17/94

10717794

10718794

10/24/94

10724794

AUTHOR

Earth Technelogy
Corporation

Gifford, M., U.5.
EPA

Earth Technology
Corporation

6ifford, X, U.S. EPA

Saith, R., Earth
Technology
Corporation

Saith, R., Earth
Technology
Corporation

Saith, R., Earth

" Technology

Corporatian

Gifford, M., U.S.
EPA

U.5. EPA

RECIPIENT

U.5. EPA

Saith, R., Earth
Technolagy
Corporation

u.5. EPA

Seith, R., Earth
Technolagy
Corporation

Gitford, W., U.S.
EPA

Gifford, M., U.5.
EPA

Bifford, M., U.S.
EPA

Huno, W., U.5. EPA

TITLE/DESCRIPTION

Attachsent B: Standard Operating Procedures
for Laboratory Analysis Methods to the
Quality Assurance Project Plan for Removal
Action

Letter re: U.S. EPA's Approval of the
Supplesental Point Source Saspling Activities
w/Cossents

Resoval Action Work Plan: Volume 2 of 2
{Revision 2}

Letter re: U.5. EPA's Approval of the Revised
femoval Action Work Plan w/Madifications

FAX Transaittal ia, !lgsms:,lggﬂ.s.,ﬂ’x;ﬁ )
October 11, 1994 Letter re: Asendeents to the
Resoval Action Work Plan

Letter re: Neekly Reporting Reguiresents for
the Point Source Resgval Actiom Activjties

Letter re: Notification that Selected
Disposal Facilities are in Compliance

Action Memarandum: Detersination of Th}eat to
Public Health, Welfare or the Environsent

Settling Potentially Administrative Order by Consent

Responsible Parties

261

18

26



1ge No. 1
3/25/89

)

‘CET/FANE DAGES DATE

2A1 6 81/04/10
2A14 T 84/06/19
_
A
287 2 84700/07
289 4 25/64/12
\
!
2813 § §5/08/62
2 2 63/08/09
=)
2c8 2 85/68/13
2c8 B8 03028

J
(/J( X O

XS d / | ?/J’v )

HDRE coacera that there
may be materials buried

at the site that may have

contaninated the
environment and the drums
sust be uncovered to
determine their potential
hazard.

Request for Information
and notification of
actions that the USEPA
is plamning to take.

Confirpation of a request
tkat the DSEPA carry out

~a CBRCLA RI/FS.

kequest for iafermatior
2s to the recipient’s
williagness to conduct
or partisipate ir the
E./¥5 ir accordance with
tke BPA's work plas.

Reanest for Infermatior.

Nctice that compazy car
rot agree to participate
ir o cendust

the R:/F5.

Request that the TUSEPA
explair the basis for
the allegatior that
Steeicase, Irc. is a
PR® and as such is
unable to make a
coseitpert at this
tiee to corduct or
participate ir the
kI/Fs.

neview oI worr Pizr
Freyar=o Iy Ral.el Tirg.
anc review cOTEEn'S
relative te the
Erdangerpant Ascesement.

ADKIRISTRATIVE RECORD INDEX

T0RIA CITY LANDFILL

1081A, MICHIGAR
AUTHOR

Eichard Lundgren-NDNE

Basil Constantelos-USEFA

Ronald Skoog-NDIR

Basil Cozstantelos-USEPE

Basil Coastanteios-USEFA

ichael Grice-Chrysler

Bugene
Saary-Warner Norcross &
Judd

RECIPIENT DOCTMEST. TTEE

A.Houser-City Supt. Correspondence
Ionia

[ et SN

a e TR DB am b
‘ AL AN O

See service list Correspondénce

Valdas Adaskus-USEPA Co;réibb;ﬁence

See service list . Correspondesce

Correspondence
John Oaks-GSEPA Correspondence
John Oaks-USEPA Correspordence
USEEA Jorresponcence

FILE COPY Vj

DOCKH3ER

(3% ]



)

ME PAGEE DATE

1 85/08/28

6-85/09/05

T 85/09/11

2 65/08/11
85/05/18
2 86702728

1 88/04/04

3 BE/06/09

16 86/3i/15

LRI

¢ 86/08/1)

HILE

Denial of ever baving
placed hazardous

materials at the site.

Objection to the
inclusion of Greeaville
Products Co. as a PRP
and a response to a
Request for Ioforsation.

Tonia Landfiil Work Plan
for the KI/FS asnd the
anthoring company’s
Resolution of Review

. Comments.

Response to Request
for Iaforsation.

Besporse to Eequest
for Infopmation,

Respense te Request
fer Infermetion.

The USEPA has detereined
that the Adeicistrative
Order by Consent should
be made effective as.
iasued as of the date
of this letter.

huthor has reviewed the

RY/#S Werkplar ard finds
it acceptatle except for
the roted points.

First round of comments
on the ki/FS QAPP
and Technical Plan.

agpanze to EFL's T/1E/RE Do)

cctze" letter fo' e
tonie Tity lan :
RI/ES GP" ars Ternnical

¥ork Pler.

Revisior no. | tc the

ADMIRISTRATIVE RECORD INDEX

IGNTA CITY LANDFILL
TONIA, NiCHIGAR

ATTHOE

Brian Jordan-Hichigas
Bell

Stephenson-Squires, Sander John Oaks-USEPA

skDespoey

J.B.NcCutchan-Radiar
Corp.

¥ichael Grice-Chrysler
Cerp.

Leonard Charles-General
Wotere Corp

Jack Shurate-Consusers
Pever Co.

Valdac Adamiug-USEPA

Gary Hoffgaster-MDNR

Peter Milier-USEFA

p S=:

Services

Rick Seitn-Roilins Erv.

trefalling Inv,

RECIPIERY . DOCOMENT. TYPR
John Oaks-G3EPA Correspondence
Correspondence
Peter Willer-USKPA Correspondence
Robert Correspondence
[.emuer-USErA i oo
w i
Kebert Comsmdem
[eininger-NSEpA
John O2ks-USEPA Corresponderce

Michael-Rearpey-A.0.

Seith

Peter Miller-USEPA

Ein
Anderson-A.0.5eith

Def r F “ ”Pr”

Peter Niller-U3EFA

Correspondence

Correapcndence

Correspondence

{orrespondence

Correspoyndence

DOCNUMEER

10

i1

bae
[

16



age No.
8,29/89

)

3A4

3 A8

N

3A13

3A°

388

3814

3C2

3C3

------

2 81/0i/13

T 87/02/09

1 8?/92)12'

B 87/02/26

& R7,04717

2 87705736

1 87/08/01

1 BTI08/5G

2maae g

oll 235
B\ES\S

TiTLE 3501

Work Plaz for the BI/FS.

€a¢g
Revisions to the lonia
City Landfill Remedial

Inveatigation/Reasibility

Study Work Pian.
£€as

sagples of well water
taker from six
residestial wells and
one sunicipal water®
supply weli geal the
landfill.

Revised work schedule

" for the Remedial

Iovestigatior. $3S

Revisicne to the lonia
City Landfill EIAK
Quality Assurarce
Project Pian.

orag
Hagnetozeter Study and
proposed trenching
lozations. SI3S

ADNINISTRATIVE RECORD INDEX

TORIA CITY LANDFILL

TONIA, MICHIGAN
AUTEOR
Services |

Rick Smith-Rollins Env.
Services

Suewaries of analyses of Peter Niller-USEPA

Rick Szith-Bollirs Bav.
Services

Soith & Archer-Rollins
Eav.Services

Seith & Archer-foilirps
Env.Services

Reviev of on site safety James Kovak-XDPH

procedures and eeployee
training.

Recorpendat o€ RBR six
additional test pits be

dug in area A to estigete

tke size of buried druw
concertrations.
€3¢

Gary Boffpaster-NDNR

Transeitiz) of Tech.Memu. Seith & Targas-Eclline

On-site Subsurface Soil
Jampiing end Tecr. Mewo.

s ¥oter RS
Sedicent lzmpilng.
Tre";’.i al jerters
serdony the Tesk U

Teck Hemo thEIS%x

Erv.Services

Fick Seith-RBrilirs Env.

Servizes

RECIFIEN] DOCUNERT TVER

Peter Miller-USEPA Correspondence

" Gary Boffuster-l!l\ll Cormmdem

v &, mlc »w'ﬁy ﬂMo-lu'

’

Peter ¥iller-USEPA - Correspondence

Peter Killer-USEPA ™ Correspondence

Fever Killer-GSE%k  Correspondence
Rick Corresponderce
Seith-FollinsBav.Ser

Peter Miller-USEPA  Correspondence
Peter Miller-USEPA  Correspordence
Perer M:1lar-TZ3cl  (orrecpongernce

NCHUMESY

2

2

23

Lo
e

26

27



ge No.
129/88

{

3

CHE/FPAVE PAGES DATR

3¢C7

3Icn

3C13

3Dt

2 B7/08/26

2 87/09/02

1 87/09/10

1 B7/03/18

2 B7/09/22

1 B7/10426

ADMINISTNATIVE RECORD INDEX

IONIA CITY LANDFILL
TORIA, MICHIGAN

TR AUTEOR

810 Tech. Mewo., and
the Task 320 Tech. Nemo.

Rollins has evalvated the Rick Smith-Rollins Epv.

amaiytical data from the Services
first monitor well
sampling round to
recosnend the nusber

of samples and the
analyseés required for the
secoad round of
ssampling.

Issues concerning the Peter Milier-USERA
following items need

to be resclved prior

. to completing the RI/FS
- field work: Grovndwater

saepling, rovag I1; red

bed well drilling; biota
sampling; and additiomal
test pitting.

The USEPA har determined Peter Miller-USEPA
that analysis for genmi-
volatiles in ground water
is needed for the stated
reascnps.

Request pursuaet to the DPeter Kilier-USEFA
Consent Orger that

additional KI/FS work

be performed to further

characterize the

cortamination.,

Commerts or several
fieldwork tasks for
the kI/F3.

Gary Hoffpaster-MDNE

hssueption that the orly Gary Hoffmaster-MDS:
pockets of buried drums

are in treaches 7 and B

eay be incorrect. Auther

therefore suggesce that

Relline excavate severz:

test pits &t locations ir

Arez A outsige of the

trenches 7 and 8 as druss

BECIPIENT  DOCTMENT TYRE

Peter Miller-USEPA  Correspondence

A PRFRTRSST T

Gary toffuaster-NDNK Correspondence

[$1] Correspondence
Anderson-A.0.5zith

31 Correspondence
Anderscn-A.0.5¥ith N

Peter Yilles-USEPA  Corresporndence

Peter Miiler-U3EPL  Correspenderce

DOCROMEER

2

34
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ICEE/FRAME BAGZS DATE

3D2 1 87/11/06
~—

3Dl S
3E3 1 88701706
3E4 I B8/01/15
3E5 2 BB/GI/1S

TITLE

ATXIRISTRATIVE RECORD INDEX
TOKTA CITY LARDFILL
T0KIA, BICHIGAN

ADTEOR

- DOCTMENT 7722

say be buried under the
teaporary cap placed over

a portion of the site in
1984. -

Request that two
additional test pits

be perforsed to address
the BDER s concern about
the possibility of other
sasses of buried drums
vithin area A.

Peter Miller-0SEPA

RES-FS will mobilize at  Rick Smith-Rollins
the Landfill on 11/16/87. Bnv.Services
Trenching will cousence

" between B:00 and 9:00

a.p. or 11/17/87. Letter
alsc sends the “Donckue
report” regarding the
re-evaluation of the
r2gnetopeter survey.

Transaittal letter
sexding one complete
Techrical Merarandum for
the Hydrogeologic
Investigation ard

one copy of the Neec
exclucing Attachment G.

Seith & Tangas-Roilins
Env.Cervices

Recoemendation thai the  Peter Miller-USEPA
biotz study be deleted

from the R:/FS and

requests that the MDXK

concur with this

suggestion.

“Asendaert to the Rick Seitk-Reilins Env.
Tecrnical Memarandur for Services

.......
Irvestigation ¢i tne

. (Y SRR

designatien to Tacy R3¢

Lin Correspondence
Andersen-4.0.Saith

Peter Hiller-ﬂSE?l Correspozdence

[EANENUR S P S YN

ane

Peter Miller-USS¥A  Correcpondence

Gary Hoffpaster-NIKR Correspordence

Peter Miller-USEPA  Correspcndence

LU TR

3%

€ad)
(2 ]

39



ge No. 6
/29/89

CEE/FRAME PAGES DATR

YE7 2 86/01/20
} €9 ¢ 88/02/09
J
3ci3 1 88/62/12
i
3E14 1 86/03/04
3F1 ¢ 85/03/16

ATNINISTRATIVE RECORD INDEX

ICNIR CITY LANDFILL
10K14, MICHIGAM

TITLE ACTHOR

The MDNE agrees with the Gary Eoffmaster-MiHR
USEFA that the biota

study is 2n unnecessary

task ander the corrent

RI/FS.

Comments on the Technical Gary Hoffmaster-WDNK
Meacrandua for the

Hydrogeologic

[ovestigation

of the EI/FS.

The USEPA and the MDNR
have deternined that
there is £o use in

Peter Miller-USEPA

. perforsing Task 7 of

the RI/PS Work Plan
(The biota study) and
requests that the study
be deleted frow the
RI/FS pursuant to the
Consezt Order.

The VDKE belives that it Gary Hcffraster-MONR
would be appropiate to

treat the site’s

cortazinaticn source 2t

ac operehle urit seperate

from the grovadvater

coztaminart piuee.

The autkor and the ¥DNR  Mike Giffcrd-USEPA
agree with the
reccaeendations regarding
additional work proposed
on page 51 of the
Hydrogeolegic
Investigation Tech. Mewmo.
As a related topic, the
HDNR and the USEPA

concur with the
paraeeters propased for
the nexs rcound of
s2enling. It is also
agrees tnet re furiter
delireaticn of the

drus dispesz! arez i¢

required 2t this tice,

RECIPIENT DOCUMENT TIRE

Peter Miller-USEPA  Correspordence

L]
.
-

Mike Gifford-USKPA cormpufqm

ST |
B A

lin Correspondence
Anderson-4.0.Suith. .

[T popraa
el L e e T T

Mike Gifford-USEPA  Correspcndence

P

Lt Correspondence
Anderson-A.0.Saith

DCCKUMBER

L

41

Vi

43

44



3F

3G5

i

BE/04/25

ADMINiSTRATIVE RECORD INDEX

ICNIA CITY LARDFILL

10014, MICEIGAN

TiTik AGTHOR
One concern has surfaced
a5 a result of the
additional RI field
gctivities proposed for
this spring is the impact
the field work will have
on the timely completion
of the RI/FS. ks
altersative ia to
idertify the drum
disposal or source arez
as az operable unit.
Farthersore, it is
anticipated that
delineation of the
contazizazt plupe will

- mipieally affect the

alterpatives scresned and
rezedy selected for the
sousce area.

Inforzation oz who to
coztzst for inforzeiion
cchseraing in-situ
vitrificaticr ard its
app:icabiiity for

Mike Gifford-USEPA

hazardous waste treatment

and erii stahilization.

“"Response to EPA’s
3/16/8% Corzent Letter
2né a Reviged Ichedule
for the fegesiai
Investigation/
Feasibility Study of

Seitk & Tacgas-Kc:lins
trv.Services

" the Tonia City

Landfill.”

hctice thet wort crews
wili be installing
several additional
ponitering vells at
th landfill during
116 weer of My
Aiso. atthor states that
Lnere ce evidente 2f
ihlegzl suzping 2t the
Steognd that gocess

¢
shouid De restrictes.

Gary Rofieaster-HoNF

roeece
5
PR N

RECIFIERT "DOCUNEXT TYPE

Rick Smith-Rollins Correspondence

Ecv.

Mike Cifford-USEPA  Correspondence

Housler-Ionia City
Super.

Correspondence
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7

"o n
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ge Ko.
1:9/89

ChE FuaME PAGES DACE

-G8

'G7

| Go

L A7

18*

484

4Bo

48B10

4814

1 88/03/i1

Cay

88/12/05

B8/12/14

88/12/16

85/0: /20

BS/0%/22

89/03/16

89/05/11

puredhelo

SLE

Autbor beiieves it would
be prudeal that the
additional round of well

sampling include the

deep wells.

Coaments oa the
Endangerment Assessaent.

Coaments or the

Endangersect Assesspent.

Revised project schedule
for the RI/FS and the

~ USEPA’s comments on the

Draft Erdenperzent
Asseessent .

Compente or the
Hydrogeological
Irvestipation
Techrica! Neeorandur.

Review cf the
Alternatives
Acray Decuzent.

Commertie or the
Alternstives Array
Tiocugent.

Coements or the Draft RI
Report.

Confireation of weeting
to be held or 5/25/89

to discuss the ki/te.
Also, a request for a
written respense that
SUREArI25 ah1 Q0CUZenls
tvooo L lem eennruntered
by KCi.lna Envirorcentel

v i
L T e -

ine preger

' : o
fire zriivincal gava

R ST S

pacrzges. (oreerns are
also expressed that the

ADVINISTRATIVE RECORD IXDEX
10NIA CITT LANDFILL
J0NIA, MICHIGAN

AUTEOR RECipIENT

Gary Hoffmaster-MDNK Nike Gifford-USEPA

Gary Hoffsaster-MoIR  Mike Gifford-USEPA

DOCUYENT TVFE

Correspondence

Correspondence

5 AP NSRRI By s

P.Irishaan-Roy F. Weston, Mike Gifford-USEPA
Ize.

¥ike Gifford-USEPA Lin
Anderson-A.02Saith

Need k Erichnen-Boy . Mike Gifford-USERA
Westen, Inc.

Gary Foffmaster-XOKR ¥ire Gifford-GSEPA

P.Irishnan-Roy F. Westoa, Mike Gifford-USERA |

Iec.

P Krishnan-Roy F.Wector, MNike Gifford-USEPA
hu_:

PR

Hike Gifford-USEéh Kip
Anderscn-4.0.5eith

Corr?spondence

Correspondence

e A O RN o

Correspondence

Correspacdence
Correspoadence

Correspondence

Corresponcence

MCNUNEE

48

b

51

52

33

54
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«CEE/FRAKE PAGES DATs

4C2 5
)
o 7
4C1\4 1
N 1
4 E1 4
4 18
)
4F9 1
4 G2 3
4 G5 LT
a4 7

89/05/18

86,0524

89706722,

89707714

85/07/18

83/07/19

89/07/25

87702725

£7 o099

~ Second Sobmittai of the

ADMINISTRATIVE RECORD INDEX

JONIA CITY LANDFILL
TOKIA, MICHIGAN.

TITLE ACTROR
revised Endangersent

Asgesseert has ot been
submitted to the USEPA

and with the rapid

approack of the

ROD deadline.

Review of the Draft RI.  Gary Hoffmaster-NDUR
Also included are the

cosments of Na. Iathy

Shirey of the MIAR.

Conments or the Remedial Mike Gifford-USEPA
Investigation.

Cover letter transxitting Ssith & Locney-Rarth
Tech. Corp. .

Draft Reredial

Investigation Repert.

Group of review comeente Mike Gifford-USEPA
cn the Draft Feasibility
Study.

Review compents cn the
Draft FeEasiblity Study
vith attachmert.

Gzry Roffeaster-MDRE

Group of review comsents Mike Giffcrd-USEPA
on the Drafi Feasibility
Study.

Review comsents on the  Mike Gifford
Drafi Feecibiity Study

by Susan Prout of the

USEPA-ORC.

“Remediz) irvestigztion/ MDNR
Feasitility Study (RI/FS)
Begins.”

"Rewed:a: investigsticn KN
(ontinvez” and "Test

DIt oLXcavelions in Xey

"Teet Pit Exravatjorns
Begin™ arnd "Zite &ir
Eerisions Moritcred”.

KK

RECIFIERT ~* DOCUNERT 1B

Mike Gifford-USEPA  Correspondence

5 40ns A UGBS

R.Smith-EarthTechno} Correspondence
ogies

Mike Gifford-USEPA  Correspoadence

LR e SR D NI AET

Rick “Correspordence
Smith-EarthYeck Corp
Wike Gifferd-USEPA  Correspondence
Rick Correspondence
Saith-EarthTech.Corp
Rick Correspondence
Spitk-BarthTeck.Corp
Bact Sheet
Tarl Sree

Rzt Sraoey

v

5

56

59

€0

61

82

o
2%
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-
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i
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ne/FRASE FAGES DATE

Go 2 B7/55/28
G113 3 B1/09/15
~ ..
G4 2 87/11/13
A2 2 86/05/03
f
A4 B 84/06/11
A12 19 B4s11/i6
¢ 5 B4sYt2T
cs o B3/0271
c7 2 B8/
co9 S
D10 g 810

ADMINISTRATIVE RECORD INDEX
TONIA CITY LANDFILL
ICNIA, MICHIGAR

TiTik AUTROR RECI-1ENY DOSTMENT TYPE
“Test Pit Excavation MDER Fact Sheet
Completed.”

“lonia Pieldwork MDER Fact Shest
Continues.” :
“Tonia Site Investipatior MDKR Fact Sheet
Continves.” e ‘

¥ v ap: ek gty
Pt

“lonia Landfill MDNR Bact Sheet
izvestigatior Contirues.”

Insediate Resoval Briand Wa-USEPA Valdas Ademims-USEPA Memcrandum
Regues: for the Ionia
Landfil! Site, lonia,

Lancfill.
ACTION MEMORANZUN: Basil Corstantelos-USEFA Valdas Adamkus-CSEFA Kemorardup

Authosization Lo Proceed e oAk e wrer g

vith a Femedial
Iavestigation ard
Feasibilty Study at the
lonia City Lamdfill,
Toria, Michigan. Attechesd
is the Ei/FS Staterent
of Work.

Nezo on the first phase Jack Barnette-USER: Files Meporandue
of the Responcible
Party (learup - syropsis.

- Trip Repery for ionia Hike Mcieoc-UsErA Files ¥emorandus

City Langiili. Trip wes
t2de tc become gore
faeilar with the site
for review if tne RI/FS
Woreplan aad peseible
resoval action.

ipdate on the lrzediate Jasp Barnette-USEFA Bobert Bowder-UIEPA Memorardue
Remoyal at the (ieveiand
St. Langfill, Ionie,

Winkepzn
Feview DT lnnizoliniiil. Jogaor Glaszmas-llezent  roirighrar-rg) Mprorzns o
Worporier trepzrel vy Been:, ¥ Westpn

353
Ceav poih

Appreval of Quality Jepes Adzps-U'SEPA Nore Meporardun

OCKCY3ER

67

0

n

73

14
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(CHE/rRAXE FAGES DATE

5E4

5F

e
SeJ

S E8
SE’

5E13

5 F&

5F7

SF8

5F13

5G

5G.

[ o]

87/10/16

87/11/02
88/09/09

881018
85/13’26

B3/02/13

BE/02:38

65/03/15

£9/03726

B5/04/28

TITLE

Assurance Project Plan
for the Remedial
Investigation/Peanibility
Study with attached

page changes.

Reviev of approximately
50X of the organic data
aed 100X of the dioxia
data.

Review of ircrgazic data.
Request for comsests op

the Deaft Endangerment
Assesscent.

' Coezents oz the Draft

Endangersent Assessment.

Corsents on the Draft
Encangersen' Assessment.

Request for reviex cf
the Draft Alternatives
Array Docusent.

Nater Division review
of the Alternatives
Array.

Compents on the Draft
Alternatives Array
Document .

Comgernts on the Draft
Alternatives Array
[losument .

Kequeet for comeerts can
the Draft Ki and on the
Alternatives Array

ADM:NISTRATIVE RECORD INDEX

10%IA CITY LANDRILL

T081A, MICHIGAM
AUTROR

Patrick Churilla-USEPA

Rayeond Piccore-GSERR
Mike Gifford-USEPA
Steve Rothblatt-USERR
Susan Prout-USEPA

Mike Gifford-USEEA

Charles Suftin-USEPA
Diane Spencer-USErk KCRE
Permitting

Dr. Luanne
Vangerpes 1-USERR

Wike Gifferd-USEPA

Lonupents,
Compente on the Lrzis #i. 3Steve katho.eri-iisct
Water Divicicr Feview Crariee Tuf0in.U3R5L

of the [raft Reredial
Irvestigatior.

RECIPiENT

Niedergang-USEPA

Peter Miller-USEPA  Memorandus

SPREEA G O e I

Peter Niller-USEFA  Meporandue
Addressees Hesorandun
Naty Gade-USEPA He:erendué

- s R DA dy ¥ R Mt

Pilke éiffoéd-USE?A Negorandae

Addressees Nezoranduz
Bagil Heeorardue
Corstantelos-0SE2A

¥ike Gifford-USE?A  Meaorancus
Kire Giiford-USEPA  Nemocrandum
A@dreasees Hezcrandus
¥iee Cofiorz-Uliia Memorezzum

2180 Kezorancur

Constanteros-UIETE

DOCUMZRT TYPE

At L1

e

)

o
c¥s

87

P
vy



1ge No.
1/29/89
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CH3/FuA¥Z PAGES DATE

) G6

3G9

5GN

7813

7C13

7D13

7EN

3 89/05/30

1

11

13

14

(4.0

89/06/10

89/06/19

84/06/19

84/01/12

84/08,01

86/01/25

00/00/00

8i/11/00

82/05/05

82/07/12

B2/07:25

B2, (L0

IOBLsnbl4

TITiE

Beview of the Draft
Resedial Investigation
Beport. .. . .

Review copments on the
Draft Feasibilty Study.

Request for review and

cossents oz the Draft ¥5.

Adeinistrative Order.

Respozdant Proposal to

the Admizistrative Order
_ issved 6/13/84.

Asepded Administrative
Order.

Adxinistrative Order

By Consent and Statepent

of Work.

Docusentatios Records for

Hazard Ranking Systes.

[}
Pollution Incident Ko.
248-81, Thursday,
Feb.1S, 1981,

Site Safety Plan: to
sacyle back waler area
dovn-gradient of

contaminated aguifer and

conduct air moriterisg.
Site Inspectior Report.
Hazard Ranking Systec
(#3)

Scar;ng Package.

Freligirery Assesszert.

Vanderpool-USEPA

ADMINISTRATIVE RECORD INDEX

ICHIA CITY LARDFILL
1081, MICHIGAN

AUTHOR

Dr. Luanne

Pasela Blakley-USEPA

Nike Gifford-USEPA

Valdas Adaskus-USEPA

City of Ionia

Aian Levin for Valdas
Adankus-USEPA

CUSEFA

Ecology & Ervironment

Richard Lundgren-MDN

April Richarde-Ecology &

Erviron.

D.5ewall-Bcology &
Bevironsent

Apr:l Rickards-Ecology &

Eaviror.

Tor Kazk-Boclogy &

Enviponzernt

Geophysicel Investigation Delta Geophysical

AECIFIENT * DOCTMERT TR

Mike Gifford-USEPA  Memorszdua

-

Nike Gifford-USEPA Nesorsdem

'.
1

lddre"eesnM*ﬂﬁnunhé!‘l!i’ieai};~

e ki i

A.Housler-City of  Plesdings/Orders
Ionia '

USEPA —.. . Pleadings/Orders
A.Housier-City. of .. Pleadiags/Orders
Tonia ' o

5.0.5gith & Mitchell Pleadings/Orders
Corp

Repcrts/Studies
Reports/Studies
USEPA _ Reports/Studies
USEPA Reports/Studies
USEPA Reports/otudies
File/isee feprrteiltuc es

T Corp. Reports/Studies

DUCKUYBER

8

8l

54

9%

8 .

91

8

100

101

1

163



gefo. 13
[25/69

CEE/FRAME PAGES DATE

7G3 17 85/06/13
BAS 46 85/09/20
8 D11 36 86/03/17

!

o’
8Ge 331 B6/09/10
12F 15 B6/08126
12€3 17 86/10/10

]

—_
12F5 3 BE/11723
12F8 zoee 180
12F10 416 87703708
1 ! <
17 €12 v ET/01/28

TITLE

Tonia City Landfill for
IT Corporatioa.

Initial Site Visit
Hemorandun.

Reaedial Investigation
and Peasibility Stedy -
fork Plan. :

Draft Appendicies 3
through B required for
the RI/FS.

Work Plan: Technical

. Mlan/Ees1th and Salety
Plar for the RI/FS.

Jupeary of the oversite
actvities conducted by
the TAT at thie site
duricg the Eesporsible-
Party Cleanup.

ADEIRISTRATIVE BECORD INDEX

T0NIA CITY LAROFILL

10M1A, MICHiGAR
AUTHCE

Services

P.Krisoan-Roy F. Weston, J.Havihorne-Camp - lapott;(Studiel_

Inc.

" Radian Corp.

Rick Saith-Bollins Rov.
Services

Rellins Bnvirorsental
Services

Geers & Springer-Roy F.
Westor, Inc.

Quality Assurance Project Soohok Horg & Peter

Piar - Residertia) ¥ell

Water Sappiing along with

the approvz! meporancuc
authore? by James Adass
of the UCE?A.

Toria Progrese Report 41
for activities froa
February '2, 1380 te
Nevesber Z5, 168¢.

loria Progress Heport 4
for vecerbe:r, 1536.

Work Fian: Guailty

Ao g Trofest Plan

fer tne nlshl.

loria Progrese Repart #3

Milier-USETA

Lie Anderson-A.0.Szith

Eix Andersor-A.G.Stith

hollins Environmesial
Carvices

keiilins Ervirormen:al

Jervires FE)

Lie Andersor-A.0.5eith

RECIPIENT IGTNERT TIPS

Dresser

A.0.Seith Reports/Studies
B

Lin Reports/Studies

A_gdemn-l.(l.Snith

A.0.5aith &'Nitchell Beporis/Studies
Corp

Briand Wu-USEPA . Eeports/Studies

Reporie/Studies
Peter M:1ler-USEFA  Reports/Studies
Peter Miiler-USEPA  Reporis/dindies

A.0.5xith & Mitcheil Keports/Studies
Carp

A0 Soitk Foprrocfitin ec

Peter Niiler-USEVA  kepcrts/Studies

IOCKVY5ER

104

105

106

107

108

103

10
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who. 14
29/89

“hi/FRANE PAGES DAIE

7E14 2 87/02/23
7F2 83 87/03/3
8D3 3 B87/04/03
8r- / 3%k 87/04/29
8G8 ¢ B87/05/04
18 G10 2 87/06/01
187, 92 BT/08/30
19G13 129 87/66/30
2 ) 2 B7:07/62
21C12 : B1/08/04
21 C14 26 BT/08/19
21F6 60 87/08/19
22B9 123 B7/06/19
2347 £r &7 o
24 D8 VORTISA4

TiTLE

for January, 1987.

lozia Progress Report #4

for February, 1987,

Nagnetometer Survey.

Toaia Progress Report 35

for March, 1967,

ticrk Plaz Voluge ! -

Technical Scope of Work.

Jonia Progress Report #6
~for April, 1987.

- Ionia Progrese Report 87

for May, 1567.

Technical Memorandus
Or-Site Subsurface Sci}
Sasplicg.

Technical Neworandus
Surface Water and
Sedimert

Sarpling.

icnia Preeress geport 46

for Jure, 1987.

ierja Progress Report 86

for July, 1987:

Techinal Keporandue
Air Monitoring.

Technical Memoranduz

Anaiysic of Lardiiii Cap.

Technical Memcrandug
Irum Lozation and
JaTrling.

Woe-erp ye'l Caes
¥oriter well Saziisng

o {First hounas,

ADYZNISTRATIVE RECORD INDEX

T0NIA CITY LARDFILL

T0NIA, MICHIGAM
ATTAk
Kin Anderscn-A.0.5mith
Bydro-Search, Inc.
Kin Anderson-A.0.5aitk
Caxy Dresssr & Nelee
Liz Andersea-A.0.5nith
lie A;igrsc:-A.O.S:itt

Rellins Environmental
Services

Relline Envircraental
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for August, 1588.
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for October, 1989.

Technical Oversight Work Roy P. Weston, lac.
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Technical Scope of Work.
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aad 4.0, Saith Corp.,
shich requires the
coapanies to javestiqate
poteatial sigration of
dazardous substances

oSt

Stateseat faforaing

of Public neeting beld
oo August 31, 1989 te
discuss the lonia City

Nomt

i

acIeInae socwusar r1ee
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\ RECORD INDEX BCR IORIA CITY LAKTFILL SITE, IOKTA. MICHIGAN.

) THESE DOCUMESTS RAVE NOT BEEN COPIED. ROWEVEE, THEY MAY BE
REViWED AT THE USEPA BEG. ¥ OFFICES, CRiCAGY, IL.

T19iE FITROR ~ MATE OSWER/EPR ESPERENCE
Guidelines for Exposure Assesssent USEPA B6/09/24

{Federal Begister, Sept. 24, 1966,

p. 34042). o L ) L
Guidelises for Carcisogen Risk  USEP) B6/09/24

Assessment (Federal Register,
Spet. 24, 1986, p. 33992).

EPA°S Implementation of the ‘Thonas-0SEPA 87/05/21 VoA RIS NGRS
Superfuad Azepdrents and
Keauthorizatien Act of 1688.

/" Guidelines and Specification for  ORRD/Quality Assurance Mgmt. 87/05/01
Preparing Quality Assurance Staff-0SEPA
Program Decusentation.

Lan¢ Dispesal Restrictiors. Longest & Lucero-USEPA 87/08/11

Rezedia! Action Costing JRE Assoc.. CH2M Hili, GSEEA  87/10/01 e
'3cedures Kanual . iiankdeadds
vaboratory Data Validation Biever-Viar & Co..USEPA Data 88/02/01
Functionai Review Wkshr., HSED
- Guidelines For Bvaluating Organice
Analyses.
Informatior on Drinking Wazer Fielda-OSWER/ERT - D3EPA 88/04/19
ﬁction Levels.
)
~ Laboratiry Data Validation Data Keview Work B8/07/01 - iy Anire. -
Furctiora! Guideiines For Group,Bieyer-Viar & Co. ,KSED o
Evaluating icorganics Analysis.
Rezedial Response Actions At ORD/NERL 84/03/061 EPA 540/2-84/0028
Hazardous Waste Sites: Summary
Report.

Geophysical Technigues For Sensing Benson, et al-Techmos.Inc. & B4/06/01 EPA-600/7-84/064
Buries Wastes ang Waste ¥igratjor. Vanee-ENSL-USEFA

Field Screening Hethods Catalog:  OEKR/HSED 83/09/01 BPA/540/2-88/005
User's GGuide.

i
Pract:cal Guice For Grousc Water  Barcelcne, e: al-1:ii. Water  BE/03/() EPA/ED(?2-8214

Seo;ling. Sorvey, Sealf-ART/EED

.éctical Guide-Trial Burps Cormar.et al-Midwes* Kesearch B6/04/0% EPA/60(/Z-BE/05(
For Hazerdeus Waste Incinerators.  Inst,Qberacker-USEFR

-~
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TITLE ‘ AUTROR M1 OSVER/EPA REVERENCE. $

Soil Sampling Quality Barth & Mason-U. of Nevada Las 84/05/01 BPA/600/4-84/043

Assurance User’s Guide. Vegas ,

Sediment Sampling Qulaity - BarthéStarks-U.of Neveda-Las  85/07/01 KPA/600/4-85/048 —ee

Assurance User’s Guide. Vegas, Brown-OED/RARD

Treataent Technology Briefs: INTRL 086/07/01 EPA/600/8-86/017

Altersatives To Hazardous - ] .

Waste Landfills. ' A S e

Coezunity Relatiors in Superfund: OERR - OSEPA 88/06701 OSWER 9230.0-038

¥ Handbook. K

CERCLA Colplilnce Nith Porter-USEPA 85/10/02 OSWER 9234.0-02

Other Ecvironmental Statutes. .

CTRCLA Compliance With 0SRB-USEPA C 88/08/08 OSWER 9234.1-01

Otter Laws Nasval.

“ar’s Guide to the Contract OERR/CLP Sample Mgmt. Off. -  88/12/01 OSWER 9240.0-01-~<-. --e -
ratory Prograa. USKFA

Pelicy On Flocd Plains And Wetlard Hedeman & Lucero-USEPA 85/08/01 OSWER 9286.0-02

Assezsments For CBECLA Actices.

Field Stacdard Operating (ERR/HRSD B5/01,0! OSWER 9265.2-01,03
Procedures Manual #'s

fogr and eight - Site

kntry and Air Surveillance.

Fieid Standard Operatirg OEEF/HESD 85/04/0) OSWER 9785.2-04,05
“rocedures Nanuaj §°s

six and nine - Work

Zones and Site Safety Plac.

Final Guidar~e for ~“a Cocrdiration Porter-UCFPA & ATSDR 87/05/14 OSWEXR 9285.4-02
of ATSDK Heaith Assesscerts

Botivities o b the “uperfung

Remedial Frovess.

Superfuns Publis Health OFR= & QSWER - {SEPR B6/10/01 OSWER 9285.4-1

Bvaiuation ¥:nual.

Superfurd Exeosure Assesazen (EE- USEFR FR/24/01 OSWET 8285 5-1
TUEL.

A Compendivy OF Superfund riel¢ (z3F & TWEE 87/12/01 CSWEF 9357 C-14
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TITLE
Operations Methods.

Interin Guidacce Ca Superfund
Selection of Remedy.

Data Quality Oojectives for
Renedial

Reaponse Mctivities: Example
Scemario:

RI/ES Activities At A Site With
Contaminated Soils And Ground
Water.

)

Data Quality Objectives for
Reaedial Response Activities:
Development Process.

Guidance For Conducting Remedial
Irvestigations and Feasibility
. Studies Under CERCLA.

)ta of Kesedial Besponse Actions
ot Oncontrolled hazardous Waste
Sites.

Alternate Concentration Limit
Guidance Part I, ACL Policy
ard [nforaatior Eequirepents.c

,ﬁnteria Guidance on
Potentizlly Responsible
Party Participation ie
Kezedial Investigations
and Peasibility Studies.

Endangerpent Assessment Guidance.

Endangerment Assessment Guidance.

GOTDANCE DOCUMENT INDEX SUPPLEMENT 10 THE ADKINISTRATIVE
RECORD INDEX FOR I0MIA CITY LANDFILL SITE, I0MIA, MICRICAN.
THESE DOCUMENTS HAVE MOT BEEM COPIED, HOWEVER, THEY MAY BE
REVIWED AT THE USEPA REG. V OFFICES, CHICAGO, IL.

ACTROR © DATR CSWER/EPA REPERENCE 3
Porter-0SEPA B6/12/24 QSWER 9355 0-19

CDY Fed. Pges. Corp. & B7/03/01 OSWER 9355.0-7B
OERR/ONPE

CD¥ Fed. Pgms. Corp. & 87/03/01 OSWEE 9255.0-7B
OERE/OWPE

OSWER/OERR 88/10/01 OSWER 9355.3-01

L Wi

Rishel, et al-5CS Eng. & 81/01/01 OSWER 9360.0-06
Albrechi-MBRL

0OSW/WMD - USEEA B7/07/0! OSMER 94€1.00-5C
Porter-USEPA 88/05/16 OSWER 9835.1a
forter-USEFA 65/11/22 O3WER §859.9-1
Porter-USETA 85/11/22 OSWER 9850.0-1
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DATE  TITLE

00700700 Rav data and chain-of-custody
forme are also available for

review at:
Rollins Bavironsental
Services-FS

900% Gulf Preeway, suite 245

Houston ,Texas 77017
and at

Barth Technologies Corp.
Baton Rouge, Louisiara
and Houston , Texas.

00/00/00 Water Weil Records.

82/08/25 Laboratory Datz Package
for case $1051; sampie
1°a 824509573 - 76 ard
524509818,

AY

12/06/2% Seepiirg Results for sample
numbers £14268, 1569, 1571,
and 1473 extracted on
314/82.

82/06/29 Data package and review
for Case $1051; sampie
$'2 B1428 to 1574,

B2/07/09 Samplirg Results for
sampie #'s A1397 - &.

82/07/13 Date package and review
for case #1051, sampie
£'s B1566 1o 1575.

82/07/26 Data package acd reviev in
cage $1051; sagpie §'s
MESZ01 - MES03Z.

86,10/37 Frecision anc Accuracy of
srrivele for Tt Zet ST
di:0. elever water sazries.
Tios putesge lpolgdes the
date sreete and tre

chair-nf-cyctody fores

ADMINISTRATIVE RECORD SAMPLING/DATA INDEX
10NTA CITY LAKDFILL, IONIA, MICEIGAX.

DOCOMENTS NOT COPTED, MAY BE REVIEWED AT THE

USEPA KBGIOH ¥ OFFICES, CHICAGO, ILLIBOIS.
AUTEOR

Tonia Township

USEPA

Kest Coast Technical Service, Inc.

Kere Van Somerer-Ecol. & Environ.
Califorria Aralyticel Labs
Bene Van Someren-Ecel. & Enviror.

Chuck Bly-0SEPA

steve Farker-UsErA

x2CIPJENT DOCUMENT TVE:
Sazplirg/Data

; :;;:;;:;;;gpg;zf"“"
Sampling/Deta

USEPA Sample Mgat. Sampling/Tata
0ff.

-

it Sk s L b YL Supling/l)afa

Dan Sewall-Ecol. & SaaplingsData
frviro .

SaPA SampiingiData

Dan Sewall-Ecol.&
Environ

Sampling/Data
USEPA - FiT

Saepiing/lata

Peter ¥iller-T3EPh Sazpling/Tzie
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ADYINISTPATIVE RECORD SAMPLIKG/DATA INDEX
16812 CITY LANDFILL, JORIA, MICRIGAR.
) DOCUNENTS NCT COPIED, MAY BE REVIEWED AT THE
USEFA REGION V OFFICES, CdiCAGO, ILLINOIS.

DATE  TITUE AUTHOR -« RECIFIZST DOCCKENT TTPE

86/11/13 Precision and Acciracy of Steve Farker-USEFA : Peter Miller-USEPA Sacpling/Data
Anzlysis for Data : .
Set SF 3560 for nine water
sasples. This package
= includes the data sheets.

. = :
87/07/22 hnalytical reswits from the  Rick Smith-Rollins Knviroameatal Peter Willer-USEPA Sampling/Data
Tonia City Lardfill momitor e
well sampling activity. B+ i <~arong AU
87/08/24 lab results for drus samples Gary Hoffmaster-NDAR ) Peter Milier-USEPA ‘SAlplingIData

from Test Pit 8.

87/10/20 Partial amalytical data | Rick Seith-Rollins Roviroamental Peter !iller-USi?l Sanpiinz/bata
package frow the . . :
residential well sampling

activity.
86/12/12 lozia City Lazdfil} Thizd Rick Smitb-Rolline Ervircasental ;,:;;Bikg_giiioxdzﬂﬁi?ﬁr_Salplilsfblt}7
\ Round Meaitoring Well : g e
/ Analytical Data.
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